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Abstract
Based on the limitations of the existing fault diagnosis system, the state management system of the Internet of Things will be
studied from four aspects. In this article, we will build a system based on the Internet of Things model, and analyze and study
sensor networks from a theoretical perspective. We will also analyze the rock structure of the mountain in a certain province. The
research on the Hongshi Mountain is mainly carried out through the characteristics of the rock structure, petrology, mineralogy,
and geochemistry of the mountain. Through systematic research on the structural characteristics of mountain rock, petrology,
mineralogy, and geochemistry, the origin of layered rock structure is the process of magma evolution, and the essence of primary
magma is a thorough discussion of the nature of the magma source area and the dynamic mechanism of the mantle. While
studying the rock structure of the mountain, it also discusses the sport of mountain jogging. The pre-match training 5-4-3 training
mode of a mountain jogging team (for example, preparation training 5 weeks before the competition, strength training 4 weeks
before the competition, and training adjustments will be made 3 weeks before the game) is also discussed in this study. The core
research model of this article is mainly three training phases in different times and spaces: the plateau preparation period, the
plateau intensity period, and the plain adjustment period. We will also analyze all pre-match training load characteristics of
plateau sports teams, combine expert interviews and surveys, compare regular sports teams with plateau sports teams, analyze the
usual training of mountain joggers, and create a unique plateau sports team training model. Through further research on
movement analysis, the overall sports situation of the plateau sports team will be analyzed, and propose relevant improvement
measures based on the pre-match training of the plateau athletes.

Keywords Internet of Things .Mountain rock structure . Mountain jogging .Motion analysis

Introduction

The Internet of Things originated in the media field and is the
third revolution in the information technology industry. The
Internet of Things refers to the connection of any object to the
network through information sensing equipment and an

agreed protocol (Jabeen et al. 2015). The objects exchange
and communicate information through information communi-
cation media to achieve intelligent identification, positioning,
tracking, supervision, and other functions (Jéquier and
Constant 2010).

The design of a prototype equipment state management
system based on the Internet of Things completes this thesis
(JICA 2005). The collection of real-time data is mainly real-
ized through the sensor network, and the real-time transmis-
sion of the detected data is analyzed and processed through the
Internet of Things to the main control computer of the man-
agement terminal (Jilani and Khair 2016). It can monitor the
operating status of the equipment in real time, and effectively
predict the failure of the equipment according to the latest
operating status and test data of the equipment, so as to facil-
itate the maintenance before the equipment failure. Using the
software structure under the “plug-in platform” mode, the de-
vice management solution is loaded into the system as a plug-
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in and provides system support for the upgrade and update of
multi-device management.

Previous studies have not recognized that most of the
intrusions in this rock belt are layered intrusions (Kakar
and Ahmad 2016). Therefore, not only the rock types,
layered structures, and pile crystal structures have not
been systematically studied, but there has also been no
research on the development of magma and mantle dy-
namics. Therefore, this article systematically analyzes
the st ructura l character is t ics , minera logy, and
petrogeochemical characteristics of mountain rocks. Its
tectonic origin helps explain the process of magma evo-
lution and its main reasons (Kakar et al. 2016). For the
nature of magma, the magma source area and the dy-
namics of the mantle the development of science have
important scientific significance. It also provides a basis
for future mineral reserve assessment and exploration
directions in the area through rock formation research
(Kanwa et al. 2015).

We also provide education on the relationship be-
tween the intensity of exercise effects and a series of
exercise analyses in mountain jogging. Pre-match train-
ing is a professional training for athletes. The analysis
of athletes’ movements is also an important means of
pre-match training (Khair and Culas 2013). The purpose
is to ensure that athletes in the competition have the
greatest competitiveness, especially the pre-match train-
ing methods and research methods (Khair et al. 2010),
which have practical value. Although some scholars
have done a lot of special research on the pre-match
training of mountain jogging, their research field is
pre-match plateau training (Khair et al. 2011). Athletes
can obtain excellent results, but there are few research
reports on plateau athletes preparing for plain competi-
tion training. We study the irrationality in sports, opti-
mize the movement by eliminating, combining,
rearranging, and simplifying methods, and through pro-
fessional movement analysis, in order to better improve
the athlete’s sports quality and practice effect (Khair
et al. 2010).

Materials and methods

Overview of the study area structure

A certain plate includes the Tarim Basin, extending from the
northeast to the northeast of Liuyuan Town, Gansu, including
Beishan, Kumtag Basin, and the northern slope of Altun
Mountain, as shown in Fig. 1.

The Beishan block in the northeastern part of a certain plate
(traditionally considered as the Beishan Rift Zone) is adjacent
to the Kuruktag block in the north. The boundary fault is the

Cantoushan North-Xiaoqingshan composite fault zone; the
south is the Dunhuang block, the block and boundary fault
are the Shule River concealed fault (Khair et al. 2015a). Based
on the 1:250,000 geological survey data, Xiao Peixi et al.
divided the Beishan block into three sub-regions: the northern
region, the southern region, and the middle region, respective-
ly bounded by the Baidiwa–Yunihe and Luotuofeng–
Maotoushan fault zones (Fig. 2).

Testing and analysis methods of mountain rock and
soil samples

The chemical composition of rock minerals is mainly caused
by using the JXI-8100 electron probe in the laboratory of the
Western School of Minerals and Geotechnical Engineering of
a certain university. The voltage is 15 kV, the current is 1.0 ×
10−8A, and the beam spot diameter is 1 μm.

The main element analysis was performed using a 308OE
X-ray fluorescence spectrometer in the Continental Dynamics
Laboratory of a certain university. The XRF security method
is based on the national standard GB/T14506.28-1993.

Motion monitoring method based on the Internet of
Things

The overall functional block diagram of the farm smart sensor
monitoring system based on the Internet of Things designed in
this topic is shown in Fig. 3. The system mainly includes the
design of data collection nodes, host computer software and
the design of livestock behavior recognition algorithms for
data processing.

The data collection node is the information source of the
intelligent IoT monitoring system, and it is the basic hardware
in the entire system. The function of the data collection node is
mainly to collect various information of the target, such as
sports information, temperature information and GPS location
information. In order to facilitate future development and ver-
ification of recognition algorithms, the collected raw data can
be saved in a specific format. This article discusses the actual
requirements of the data acquisition node with the low-power
STM32F103 chip as the core.

The self-configuring mapping network can find the simi-
larity with the input data, and construct the input data similar
to the network according to the proximity principle (Khair
et al. 2015b). This can form a neural network that selectively
responds to input data. Self-configuration function mapping
(the steps of the network learning algorithm can be divided
into the following steps):

(1) Initialization of the network.

Initializing the SOM neural network means using ran-
dom numbers to set the initial weight value between the
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display layer and the input layer, and the weight
assigned to the output node is less than the connection
weight of the m input nodes. The set Sj of adjacent
nodes j of the node of the output neuron is selected

(Khan et al. 1996). As time goes by, the set Sz(t) gets
smaller and smaller.

(2) Input vector.

Fig. 1 Distribution map of mafic–ultramafic rocks and basalts near a certain plate

Fig. 2 Sketch map of Beishan area structure
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Input the input vector X= (x1, x2, x3, …, Xm)T into the
input layer.

(3) The Euclidean distance between the weight vector of the
computer mapping layer and the vector of the input layer.

The Euclidean distance between the node weight vec-
tor of each neuron in the computer hierarchy in the
mapping layer and the output vector is determined.
We use the following formula (1) to calculate. Among
them, w and y are the weights between the node of the
i-th neuron in the input layer and the node of the j-th
neuron in the mapping layer (Khanoranga 2019). After
calculation, the node with the shortest distance can be
obtained, which is called the winning node. It is
displayed as j*. The final goal of this calculation step
is to check whether each k node k has dk = min(dj) and
to establish the set of adjacent neuron nodes of the
node.

d j ¼ ∥X−Wj∥ ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

∑
m

i¼1
xi tð Þ−wij tð Þ
� �2

s

ð1Þ

(4) Adjust the weight.

According to formula (2), the relationship between j* and
the weight of adjacent nodes is as follows:

Δwij−wij t þ 1ð Þ−wij tð Þ ¼ η tð Þ
�
xi tð Þ−wij tð Þ ð2Þ

Among them, 0 <n <1, and r is a constant. As time goes by,
it gradually decreases from 1 to 0.

η tð Þ ¼ 1

t
or η tð Þ ¼ 0:2 1−

t
10000

� �
ð3Þ

(5) Calculate the output. Use the following formula (4).
Among them, f (*) is a function from 0 to 1 or a non-
linear function.

ρk ¼ f min∥X−Wj∥
� � ð4Þ

(6) Ensure compliance with preset requirements. If the pre-
set requirements are met, the algorithm is terminated. If
not, return to step (2), and then continue to the next stage.

The input of artificial feedback neural network includes
delayed feedback of input or output data. The process of learn-
ing the network is the process of changing the state of neural
nodes (Khattak et al. 2016). Then, when the learning process
is completed, the state of the neural node finally reaches a
stable state and will not change. Elman’s neural network is a
traditional artificial feedback neural network. Its structure is
usually divided into four layers: input layer, hidden layer
(called intermediate layer), receiving layer, and output layer
(Khoso et al. 2015). The hidden layer (middle layer) is used to

Fig. 3 Overall block diagram of
the system
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cache the output value of the hidden layer node, provide the
previous moment, and return to the input layer, and the output
layer node is used as the result weight.

Its spatial expression is as follows:

y kð Þ ¼ g w3x kð Þ� � ð5Þ
x kð Þ ¼ f w3xc kð Þ þ w2 u k−1ð Þ½ �	 
 ð6Þ
xc kð Þ ¼ x k−1ð Þ ð7Þ

u is the R-dimensional input vector of the input layer.
x is the N-dimensional unit vector of the hidden layer

(middle layer).
x is the N-dimensional feedback state vector of the next

layer.
y is the three-dimensional output vector w of the M out-

put layer.
w2 is the connection weight from the input layer to the

middle layer.
w3 is the connection weight intermediate layer from the

intermediate layer to the receiving layer.
g(*) is the transfer function of the output neuron node of the

output layer.
f(*) is the transfer function of the middle layer neuron node.

Research and design of athletes’ mountain jogging

Document method

The training plan of a national championship mountain jog-
ging team is deployed in the same period to collect records of
relevant functional test indicators, and to search for relevant
information through numerous domestic and foreign resource
discussions related to pre-match training and plateau athlete
training. Regarding the basic principles and theoretical basis
of this research, this is an academic paper to understand the
current situation of pre-match training at home and abroad.

Questionnaire survey method

Reading many documents is for a more comprehensive and
accurate understanding of the pre-match training situation of
mountain joggers living on the plateau. The International
Mountain Jogging Intercontinental Cup conducts question-
naire surveys and surveys among coaches, researchers, and
mountain jogging teams across the country. The content is
the training content, training methods, and load distribution
used in each stage of pre-match training.

In order to ensure the reliability of the survey during the
survey process, this article uses the second survey method to
conduct repeated surveys on some coaches and athletes. Sixty

seven questionnaires and 52 questionnaires were distributed,
including 16 coaches, 4 scientific research institutes, and 32
athletes, 52 of them were repaired and the recovery rate was
100% (Luby et al. 2011). Among them, 15 questionnaires
were distributed, including 3 for coaches, 2 for scientific re-
search institutes, and 10 for athletes. Fifteen of them were
returned with a recovery rate of 15%. Fifteen valid surveys
were returned, and the effective rate was 100%. This article
counts the results of these two surveys and concludes that the
correlation coefficients of the two surveys are higher than 0.83
(Malkani and Arif 2017). Therefore, we confirmed the reli-
ability of the questionnaire and ensured the reliability of the
questionnaire (Masood et al. 2014) (see Table 1).

In order to confirm the validity of the questionnaire, we
tested the validity of the questionnaire with 6 experts from a
university and 2 national team leaders, and described the va-
lidity of the questionnaire as “very effective, effective, basi-
cally effective, and inefficient”. Expert evaluation is an eval-
uation of the basic situation of the expert and the validity of
the questionnaire (Memon et al. 2017). It can be seen from
Table 2.

Mathematical statistics

We summarized and analyzed the data collected using Excel,
summarized the shape and existing problems, further analyzed
the problems, and provided evidence for the paper.

Follow-up observation method

At the end of July 2019, follow-up observations will be made
to the provinces, the preparation stage before the start of the
competition, the main training features, and training plans of
the military mountain running team. We track and guide the
pre-match training of representatives. Some players have
training records for the first three stages of the match
(Muhammad et al. 2016). Themain training features and train-
ing plan are as follows: preparation period, intensity period,
and adjustment period.

Participants included some athletes of the national team
and all athletes of a mountain jogging team of a certain mili-
tary region, and the number is 17. The situation is shown in
Table 3.

Results

Division of mountain lithofacies

In recent years, the Sixth Geological Team of the Bureau of
Geology and Natural Resources has been conducting
trenching and deep drilling projects in specific areas of the
Hongshishan Nickel Mine. We conducted route surveys in
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this area, measuredmultiple sections along the trench (see Fig.
4 for representative sections), and revised the geological map
of the Hongshishan Nickel Mine (Fig. 5). The rocks exposed
in the northern part of the rock in the Hongshishan mining
area and the rock surface of the Hongshishan mining area can
be divided into two types: peridotite facies and gabbro facies,
with a small amount of pyroxenite (Mumtaz et al. 2017). The
surface of the peridotite facies is mainly exposed in the low-
land in the center of the bedrock, and the exposed area ac-
counts for 35% of the total area of the bedrock; while the
gabbro facies is sporadically exposed in the center of the rock,
and there is a large exposed area from the north to the south of
the bedrock (Murtaza and Zia 2012). It accounts for 65% of
the total area of the bedrock. Gabbro is mainly distributed in
the north of TC7 and the south of TC32 (Fig. 6).

Mountain rock structure

The most prominent feature of the layered rock mass is the
cycle and circulation of the layered crystal layer, which is
revealed by the repeated appearance of various types of rocks,
mineral properties, and structural structures in the vertical di-
rection. The periodic structure is usually composed of several
layers of pyroclastic crystals, accompanied by rhythmic
changes (Wager et al. 1960). In the Hongshishan nickel min-
ing area, the rock mass can be divided into four cycles, and
each cycle is composed of two or more cycles. The rock types
are mainly composed of peridotite, peridotite, olivine gabbro,
and gabbro (Fig. 7, Fig. 8).

Positive pile crystal structure

Pile crystal minerals constitute the skeleton of the rock struc-
ture, and the molten slurry between the crystals is captured
between the pile body minerals, and the molten slurry forms a
pile structure pile between the pile crystal minerals condensed
on site. The content of crystalline minerals is usually less than
80%, and the content of interstitial minerals is between 20 and

45%. The main pile crystal minerals are usually eroded in the
shape of a circle or a harbor, so the interstitial minerals are
mainly pyroxene and plagioclase (Fig. 9).When the interstitial
mineral is a metallic mineral, it is called a sponge meteorite
structure (Fig. 10)

The middle pile crystal structure refers to the pile crystal
structure in the range of 5% to 10%, and is characterized by
pile crystal minerals in other shapes or semi-automatic colum-
nar shapes, inlaid contact with each other or in contact with
interstitial minerals. The pile crystal minerals are inlaid with
each other and have other shapes. Semi-automorphism is pro-
duced when pile crystal minerals and interstitial minerals are
in contact (Fig. 11), which is rare in Hongshishan intrusions.

Olivine structure

Olivine with round particles of about 1 mm in its shape-semi-
automatic common pyroxene forms a clear olivine structure
(Fig. 12).

Wo-En-Fs (Fig. 13) shows other layered crystal structures
in peridot, layered crystal mineral–olivine, and interstitial
mineral–clinopyroxene.

Characteristics of athletes’ body index before and
after mountain jogging training

Pre-match training mode and evaluation method

Training load includes psychological and physical load.
Mental load assessment methods are more professional, com-
plicated, and less likely to be used in practice. Therefore,
coaches should pay attention to the mental load of athletes
during the training process. According to the theory of phys-
ical education, in order to analyze the load characteristics of a
certain level of training, it is necessary to change the charac-
teristics of the rhythm from the two dimensions of load and
intensity, as well as the change characteristics of the load
rhythm. Therefore, on the one hand, it is necessary to consider

Table. 1 Questionnaire reliability
questionnaire Number of retests Interval time (days) Correlation coefficient

Coach 3 25 0.88 p<0.01

Researcher 2 25 0.89 p<0.01

Athlete 10 28 0.85 p<0.01

Table. 2 Questionnaire validity
questionnaire Evaluation grade Very effective Effective Basically effective Low efficiency

Frequency (times) 2 4 2 0

Percentage % 25% 50% 25% 0
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the selection and determination of load indicators; on the other
hand, make appropriate analysis according to the training
stage. In this article, exercise intensity is classified according
to the characteristics of energy metabolism using internation-
ally commonly used intensity evaluation methods (see
Table 4), which is useful for quantitative analysis of load
intensity.

Changes in body function after mountain training

Table 5 shows the blood count changes measured by the im-
proved mountain training method before and after training in
the experimental group and the control group.

Table 6 shows the changes of related indexes of blood
routine tests before and after training in the experimental
group and the control group.

Table 7 shows the subjects’ maximum oxygen uptake
(VOmax) relative to oxygen uptake (RV), respiratory rate
(BF) maximum exchange rate (RERmax), and minute venti-
lation (VE) changes before and after training.

Table 8 shows the subjects’ oxygen intake before and after
training at low speeds of 8 km/h, 10 km/h, and 12 km/h. It can
be seen from the table that the experimental group is the same
as the control group. The oxygen consumption before and
after exercise was significantly reduced (p<0.05). At a speed
of 8 km/h, the oxygen consumption of the test group was
reduced by 25.7%, while the oxygen consumption of the con-
trol group was reduced by 17.6%.

Discussion

IoT platform development framework and
environment construction

In this article, we use Drupal, an open source web content
management framework from the development platform.
The following is a brief introduction to Drupal. Dlupal is an
open source content management framework (CMF) written
in PHP, that is, content management system (CMS) + frame-
work. The framework is abstracted from the Drupal API and
belongs to the powerful Drupal core PHP library and PHP
function library. Drupal is a highly modular content manage-
ment framework that carefully considers the importance of
collaboration and communication.We pursue high scalability,
concise code, and perfect kernel. Drupal includes some basic
core functions, and other additional functions can be imple-
mented by installing other core modules or third-party mod-
ules. Therefore, users based on Drupal will not change the
code of the core module, but will overwrite the core module.
In addition, Drupal makes the Drupal architecture more flex-
ible by separating content management and content display
well.

The Drupal architecture consists of three parts: the kernel
module, the theme, and is closely integrated with the three
hooks. Hooking is the core of Drupal’s modular system. In
Drupal, hooks are the connection between Drupal core and
modules. Since Drupal has no special restrictions, it can be
effectively used to implement programming applications.

Since Drupal is based on the PHP scripting language, it is
recommended to use theMySQL database. Therefore, in order
to run Drupal, you must first install PHP support software. It is
recommended to use Apache + MySQL + PHP to install and
configure the environment. We recommend using the LAMP
installation kit for Linux systems and the WAMP installation
kit for Windows systems.

Table. 3 Basic situation of tracking and observation objects

Gender Master First level Level 2 Permanent training location

Male 4 1 Southern region

Female 6 1 Southern region

Total 10 2

Fig. 4 Regional geological map of the rock mass in the Bijiashan rock belt
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Linux server load considering the many advantages of ex-
cellent network performance and high security, the typical IoT

data collection and analysis platform designed in this paper
are built on the Linux system and Drupal operating

Fig. 5 Geological map of the measured section of the Hongshishan rock mass

Fig. 6 Rock mass geology map
of Hongshishan nickel mining
area (Note: According to the
project of the sixth geological
team of the Geological and
Mineral Bureau of a certain
province)
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Fig. 7 Columnar diagram of drill core in Hongshishan rock mass (from west to east)
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environment using the Ubuntu 10.04 server version. It is built
into this system and uses the LAMP installation kit.

This article uses Drupal as the standard development plat-
form, and accordingly provides the service functions of the
standard IoT database analysis platform. Figure 14 shows the
platform technology stack:

The platform is built on LAMP, and the entire plat-
form is divided into two parts: Drupal core and other
modules. The core of Drupal is composed of a light-
weight framework, the framework contains a system
startup command code library, the system startup com-
mand code is called when Drupal receives a request.
Drupal common function library and several core mod-
ules (basic content management, user management, clas-
sification, templates, etc.) are responsible for providing
basic functions to support other parts of the system. The
Drupal module contains a variety of functions, which
can be activated or deactivated as needed (except for

certain required modules). Developers can use existing
components, add third-party components or create cus-
tom features to add valuable content to the Drupal
website. Therefore, in this article, we conducted an in-
depth analysis of the common functions of the Internet
data collection and analysis platform, and created the
following custom modules using third-party modules
such as CCK, views, rules, and services. It has IOT
rules and IOT views used to implement platform service
functions. Several main modules are introduced as
follows:

CCK: Due to specific website reasons, it is widely used to
create new content types. Users with this permission can eas-
ily create and customize the types of content they need and
how they are displayed on the web page.

Views: Visual SQL language, automatically generate query
statements, and read the required data according to user in-
structions. Views basically provide some output methods,

Fig. 8 The cumulus bedding
rhythm and cyclic structure of the
Hongshishan granite
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such as lists or tables, and some related extensions can provide
more output methods.

Rules: Rule set. Can automatically respond to events that
occur on the website. For example, when a user logs in or
publishes node content, you can trigger custom response ac-
tions (such as redirecting the web page to a specific page or
setting a specific field value). This module can also be used as
a framework in other modules and provides some API func-
tions related to rules, allowing other modules to customize
their own rules based on them.

Services: A common solution is to integrate Drupal with
external applications to allow remote users to access the
website. Since service providers can use multiple interfaces
(REST, XMLRPC, ISON, JSON-RPC, SOAP AMF, etc.),
Drupal sites can use the same callback code to provide multi-
ple interfaces for Web services.

IOT rules: Internet of Things rules. Based on rules, the IoT
rules of many users can be accessed through a program con-
taining a set of IoT rules.

IOT views: Internet of Things view. A custom data output
method based on the “view” module is built.

Causes of rock structure tectonics

In the hierarchical bedrock of the Bijiashan bedrock in
Hongshi Mountain, Huanhuangling, Bijiashan, and other
places, piled crystal structure, piled crystal bedding, and single
mineral layer have been developed. There are also some spe-
cial structures, such as reactive edge structure, corrosion

structure, and porphyritic structure. These structures reflect
the crystallization and evolution process of brilliant magma,
as well as the process of changing the physical and chemical
conditions of the magma chamber replenishing the magma
chamber (Khair et al. 2012).

Magma chamber resupply and crystal pile cycle

Through detailed surface investigations and key observations,
it can be seen that Shishan red rock algae can be divided into at
least four cycles, and the whirlpool mountain rock algae can
be divided into six cycles, each with a thickness of 100–400m.
Generally speaking, a large cycle is a sign of magma intrusion.
Therefore, there are at least 4 magma intrusions in the redstone
lands and at least 6 magma intrusions in the Wuxi Ridge mud.
Each penetration magma has a different composition and vol-
ume. For example, in the red Shishan nickel–copper mining
area, the total thickness of the olivine on the surface and shal-
low part of the Zk16-1/Zk16-2 borehole (including olivine,
olivine, and olivine) is over 300m. Although the specific grav-
ity is large, the peridotite of other periods in the lower part is
greatly reduced. This feature reflects the larger volume and
higher basicity of the magma penetrated this time. Zk16-1/
Zk16-2 in the Hongshishan nickel ore block and Zk22-1 and
Zk22-2 in the Bijiashan nickel ore block were observed (Fig.
8). The rocky landscape of the fourth cycle is dominated by
peridotite. The third cycle is dominated by porphyry and ol-
ivine porphyry. The above characteristics indicate that the

Fig. 9 Positive folded crystal
structure. The positive multi-layer
crystal structure of peridotite is a
folded crystalline mineral, mainly
composed of olivine
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basic degree of the parent magma forming the second and
third cycles is lower than that of the fourth cycle.

Crystal differentiation

The eruption of gravitational crystals must overcome the en-
hancement of crystal magma and the viscosity conflict

between magma and lava. The magma in the interlocking or
erectile chamber needs to be crystallized correctly and sepa-
rated from the magma. Studies have shown that the yield
strength increases with the increase of SiOz content, and de-
creases with the increase of temperature and moisture content
(Murase and McBirney 1973; McBirney and Murase 1984).
Because of the low viscosity and low yield strength of basalt

Fig. 10 The structure of the
positive pile crystal
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magma, crystals tend to settle in the early stages of basalt
magma evolution. Under the action of gravity screening, the
coarse crystals are shredded upwards and concentrated on the
floor in each layered step. Due to the difference in mineral
density and particle size, the stacked crystal layers are
different. Usually, the bottom of the bedrock is

ultramafic rock, and the upper part is mafic rock. The
Hongshishan pluton is composed of pure olivine (in-
cluding feldspar) at the bottom of each cycle, and oliv-
ine porphyry and porphyry at the top. Ultramafic rocks
usually have an olivine crystal structure. Olivine is the
main morphology shown as heap crystal phase.

Fig. 11 Other laminated crystal
structures in the peridot, stroma
crystal mineral–olivine,
interstitial mineral–clinopyroxene
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Differentiation should play an important role in the for-
mation of the stack crystal layer.

The difference in the dual-diffusion convective
boundary layer means that the original uniform magma
of the magma gun forms a temperature gradient through

the difference in the cooling rate at the center of the
upper and lower side walls. The diffusion of magma
components, uneven separation and crystallization, as
well as the assimilation of surrounding rocks and the
formation of gradients of mixed components are

Fig. 12 The structure of olivine
covered with plagioclase covered
olivine
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Fig. 13 Diagram of the
classification of pyroxene in the
Hongshishan pluton

Table. 4 Load intensity evaluation table

Metabolic system Types Code name Speed percentage Heart rate (min) Intermittent time Lactic acid

Aerobic Low-intensity aerobic EN1 90% anaerobic threshold speed 120–150 10–30 s 1–3

Aerobic Anaerobic threshold EN2 Anaerobic threshold velocity 140–170 10-40 s 3–5

Anaerobic Maximal oxygen uptake EN3 104–107% anaerobic threshold speed 160–180 20 s to 1:1 4–8

Anaerobic Lactic acid resistant SP1 Limit Limit 1:1 to 1:2 6–12

Anaerobic Peak lactate SP2 Limit Limit 1:2 to 1:8 10–18

Non-lactic acid energy Speed/explosive power SP3 Limit / 1:2 to 1:6 2–3

Table. 5 Comparison of subjects’ blood-related indexes before and after training

Test groupBefore training After training Control groupBefore training After training

THb (g) 918.5 + 114.7 972.5+118.7* 886.7 + 99.4 912.4 + 121.8

Red blood cell volume (ml) 2881.5 + 362 3035.6+397.6* 2734.5+316.5 2889.3 + 422.5

Plasma volume (ml) 4073 + 536.5 4372.4 + 627.8* 3757+204.1 3983.4 + 307.9

Blood volume (ml) 6954.3 + 889.6 7407.6 + 1010.9* 6491.6±517.7 6881.5+727.4

*means significant level 5%

Table. 6 Comparison of subjects’
blood-related indicators before
and after training (blood routine
testing)

Test group

Before training

After training Control group

Before training

After training

Number of red blood cells (109/l) 5.32±0.25 5.29±0.22 5.37±0.28 5.3±0.29

Hematocrit 0.46±0.01 0.45±0.01 0.47±0.02 0.46±0.02

Hemoglobin concentration (g/l) 152.77±3.88 149.03 ±6.4 151.72±6.58 135.83 ±34.33

Average red blood cell volume (fl) 86.16±2.42 86.21±2.19 86.2±1.48 87.17±0.91

Table. 7 Changes in maximum oxygen uptake and breathing-related indicators before and after training

Test groupBefore training After training Control groupBefore training After training

Maximum oxygen uptake (l/min) 4.78±0.32 5.1±0.28 4.92 + 0.25 5.01±0.27

Relative oxygen uptake (ml/min/kg) 68.32±2.28 72.87± 2.33 64.4±7.37 65.53±7.69

Respiratory rate (Vmin) 53.08±5.51 50.52±5.41 57.25±2.19 58.78±1.78

Maximum breathing exchange law 1.07±0.11 1.16±0.12* 1.02 ±0.07 1.19±0.05*

Ventilation volume per minute (l/min) 1.08 ±0.09 1.19± 0.10 1.05±0.05 1.15±0.05

*means significant level 5%
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observed. Under the complex action of temperature
changes and chemical gradients, the density of the mag-
ma pool is reversed, and gravity and convection are
unstable. As the temperature decreases, the magma
gradually cools down from top to bottom. First, the
density reversal occurs at the top of the magma choke,
then the number of convection layers and the tropo-
sphere at the bottom, and the magma choke rotates. In
the case of individual crystals, the crystals form a con-
centrated rhythmic rock mass in the lower part of each
troposphere. The Hongshishan bedrock and the
Huoxianling rock mass have many rhythmic layers,
ranging in thickness from a few millimeters to tens of
meters. The formation of these rhythmic layers is relat-
ed to the discrimination caused by double convection
and diffusion.

Compaction

The process of hardening crystals and turning them into
hard rock is very complicated. Regardless of whether
the crystal settles out of the liquid during the flow or
the crystal grows slowly in the crystallization zone,
some delamination may occur due to mechanical
sorting, recrystallization or a combination of the two
and their compression. This type of bedding is usually
composed of mafic and felsic mineral laminae, which
leads to increased chromatic aberration. The thickness
of the thin layers is centimeters or even millimeters,
and these beddings are separated by thicker massive
gabbro. The formation of this bedding is mainly related
to the dissolution and recrystallization of stress minerals
during consolidation (Boudreau and McBirney 1997).

Table. 8 Changes in oxygen
uptake at different speeds before
and after training

Test groupBefore training After training Control groupBefore training Before training

8 km/h 3.25±0.18 2.42±0.23* 3.28±0.22 2.71±0.15*

10 km/h 3.79±0.25 2.89±0.17* 3.84±0.12 3.22 ±0.26*

12 km/h 4.53±0.30 3.77±0.60* 4.53±0.07 3.80 ± 0.23*

*means significant level 5%

Fig. 14 Technology stack of
general IoT data analysis platform
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The compression process to form the mineral lamina
can be summarized as follows. First, randomly placed
crystals are rotated to a position where the long axis
points to the weak surface energy (Fig. 15). Next, the
pressure angles at the edges and surfaces of the small
c rys ta l s mel t and the growth of the crys ta l s

simultaneously enhances the orientation of the crystals
(Fig. 15), thus forming a single mineral layer.

The 010 side of plagioclase can be seen in both the Shishan
pluton and the Huanhuangling pluton, which is usually more
stable than the 001 side (Fig. 16). The pressure is that the small
surface is easy to dissolve, and the large surface is easy to
crystallize. Therefore, there are more 010 planes arranged per-
pendicular to the pressure direction, and the contact surface of
the two crystals gradually becomes parallel to the bedding
plane, and the plagioclase is also rocky

Formation mechanism

The Hongshishan pluton and the Huanhuangling pluton are
developing into plagioclase-stacked crystal structures (Fig.
16), which is also related to consolidation.

Conclusion

Currently, existing fault detection systems for mechani-
cal equipment have several shortcomings and deficien-
cies. For example, the search is only a specific param-
eter of a device or a specific stage of the device, and
the system lacks compatibility with multiple devices.
For the content of equipment fault diagnosis only, the
past data analysis support is insufficient, and fault pre-
diction and analysis fail. In order to solve the above
shortcomings of false detection, the team designed a
health management system based on the Internet of
Things.

Therefore, we conducted a survey on the Beishan
area in the northeastern part of Tarimula, and selected
the Hongshishan, Huoxianling, and Bijiashan bedrocks
in the Bijiashan bedrock area for investigation.
Research methods such as rock geology, rock, mineral-
ogy, and geochemistry are systematically studying se-
lected rock bodies. The following conclusions are
drawn. For the unique hypoxic environment with the
same training load, athletes are more likely to

Fig. 15 Schematic diagram of the formation of thin igneous rock layers
during compaction

Fig. 16 Orientation arrangement
of plagioclase in plagioclase

Page 17 of 18     1415Arab J Geosci (2021) 14: 1415

RETRACTED A
RTIC

LE



experience fatigue during high-intensity training. The
athlete’s blood urea content continues to decrease after
reaching the plateau and the time after reaching the first
plateau. There was a very significant difference within 3
weeks (p<0.01), and the blood urea content rose to the
beginning of training at the end of advanced training.
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