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Mountain biking is a recognized fitness sport. Therefore, studying the performance measurement system of mountain biking
athletes is an important way to supervise and realize scientific training. At present, many views on the issue of function
measurement are somewhat divergent. The only research is limited to the discussion of function components, which lacks
systemicity, and there is little research on the construction of the function measurement index system. Combining the practice of
mountain bike training, the article conducts a more detailed research on the construction of performance measurement index
system, focusing on what to do and the principles to be followed. The article takes a total of 28 mountain bikers from a cycling team
as the research object, and uses the literature review method, expert consultation method, and functional test mathematical
statistics method to analyze the obtained data and improve the data sorting table. On this basis, statistics create descriptive
statistics of the data. Experiments show that if the ankle joints and flexors and extensors of mountain bikers are tested at an angular
velocity of 60°/s and 180°/s, the peak moment flexion-extension ratio is 20%-36%, hemoglobin rises within 12-24 h, creatine

kinase recovers within 36-72h, and blood urea nitrogen recovers within 24-36h.

1. Introduction

Mountain biking is a cyclical physical fitness event. It is a
competitive sports event that uses equipment to do work. Its
power comes from the contraction of the human lower limb
muscles and the process of active pedaling and stretching.
When pedaling and lifting of the lower limbs, the flexibility,
extension, and angle changes of the knee and ankle joints of
the lower limbs are the main sources of power. Mountain
bike athletes have more comprehensive requirements for
muscle strength than other sports, covering all aspects of
absolute strength, explosive power, and endurance. Strength
is the direct factor that determines speed. In cycling, strength
quality is mainly manifested as the ability of lower limb
muscles to overcome mechanical resistance, wind resistance,
and ground deformation during pedaling and pulling. The
high frequency pedaling operation of mountain bikers relies
on the tightly coordinated and alternate contraction of the

knee and lower extremity pelvic muscles. It achieves riding
efficiency in heavy-load training and competitions. In-
creasing the strength of mountain bikers is directly related to
the performance of this sport and also helps athletes master
and use correct technical movements. Athletes and coaches
work hard to improve their riding muscles, knee flexors, and
ankle agility. The specific strength training time is greater
than the comprehensive training time. However, it is not
known how the training ratio of the main muscle groups of
each joint is organized, to what extent, and so on, and there
is no reliable reference standard. Muscle strength is the
foundation of athletes’ ability and the key to improving
athletes’ performance. It is very important to determine and
evaluate the athlete’s muscle strength. Here, it is of great
significance to the research of athletes of different sports
levels in the same sport. Because athletes in the same sport
have a certain main working muscle group, by testing their
working muscle groups, test indicators such as peak torque
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value, relative peak torque value, and flexion-extension ratio
of the main joint flexor and extensor muscle groups of
excellent athletes and ordinary athletes of this sport can be
obtained, and one can see the difference between out-
standing athletes and ordinary athletes. In the training,
excellent athletes are used as a reference to carry out targeted
training of ordinary athletes’ muscle strength, and at the
same time, to further improve the technical deformation
caused by insufficient local strength, so as to achieve a
multiplier training effect.

Experts at home and abroad also have a lot of research on
the construction of multi-source information fusion for the
construction of the athlete’s skill measurement index system.
Lu C is based on Dempster Shafer (D-S) evidence theory,
using the three-level signal of pump, hydraulic power sys-
tem, and hydraulic drive system to use the multi-source
information fusion fault diagnosis method. The feature
vectors of these three levels are extracted into three bodies of
evidence (BOEs), and the fuzzy membership function is used
to construct the basic probability assignment (BPA) of the
three BOEs [1]. Zhang C Q assessed the mindfulness that
reflects the current attention, awareness and acceptance in
the sports environment. Based on previous literature,
existing scales, interviews, and feedback with athletes,
coaches, and mindfulness experts, an initial project library
was generated. Preliminary support for AMQ3 factor
structure was established through exploratory factor anal-
ysis, and cross-validation was carried out through confir-
matory factor analysis [2]. Kurtz ] D believes that pre-
participation screening is necessary for athletes, but there is
still no consensus on the most effective and efficient way to
achieve this goal. Most clinical strategies are based on ret-
rospective case series. By applying the standards of the
European Society of Cardiology and Seattle, ECG seems to
have the lowest false-positive rate in identifying potentially
dangerous cardiac abnormalities in athletes [3]. Gallagher J
applied pre-defined inclusion and exclusion criteria, and
included papers on performance evaluation indicators re-
lated to disease, injury, or related diseases. Using the report
checklist of adult elite athletes to assess the effectiveness of
qualified outcome measures [4]. Weiss L ] believes that
mountain bikers’ rotator cuff injuries can range from
contusions and tendinopathy to full-thickness tears. This
requires a comprehensive assessment to determine the ex-
tent of the injury and an appropriate care plan. Management
strategies can range from rehabilitation to surgical inter-
vention, and are guided by the size of the tear, season time,
exercise, performance limitations, and the presence of ac-
companying pathology [5]. Konings M ] believes that the
variability of the finish time of different races within athletes
increases with the length of the race (500m: CV =1.6%;
1000m: CV =2.8%; 1500m: CV =4.1%). The main reason is
that in the initial stages of the 1000 m (3.3-6.9%) and 1500 m
(8.7-12.2%) races, the race differences among athletes are
higher. In these early stages, the intra-match variability of
1000 m (1.1-1.4%) and 1500 m (1.3-2.8%) matches is rel-
atively low [6].

This paper studies the strength characteristics of the
pelvic floor muscles of mountain bikers by stretching the
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knees, ankles, and hands of mountain bikers with different
training levels, combined with professional technical anal-
ysis and strives to provide a reliable reference for athletes
and checks the difference in the degree of preparation of
athletes in different isokinetic tests.. Check the difference in
the degree of preparation of athletes in different isokinetic
tests. Understanding the impact of muscle strength training
quality on coaches and athletes can more effectively improve
athlete performance, prevent sports injuries, and provide a
scientific basis for the scientific selection and analysis of
training athletes’ muscle strength [7]. Based on the multi-
source, heterogeneous, and incomplete characteristics of
data collected by multi-source sensor networks, this article
examines multi-source information synthesis technology,
uses effective synthesis technology to provide accurate in-
formation about observable events, and roughly analyzes
and tracks trends. Provide historical event data to predict
current events, and provide coaches and athletes with ac-
curate information and a basis for judgment in training
decisions. Therefore, the research and implementation of
multi-touch sensor network software and volume analysis
software has important significance and broad prospects for
mountain bikers [8].

2. Multi-Source Information Fusion
Related Technologies

According to the level of data abstraction in the information
fusion system, fusion can be divided into three levels: data-
level fusion (also called pixel-level fusion), feature-level
fusion, and resolution-level fusion. The structure of the full-
level fusion processing is divided into:

(1) Data-level mixing: The structure of the data layer
synthesis is to perform the original combination of
the monitoring data of the same type of sensors, so as
to extract the data attributes, and finally identify and
judge. The premise of combining data levels is that
the sensor types must be the same. Only in this way
can the data levels be synthesized; if two or more
types of sensors are available, they can only be mixed
at higher levels, that is, a combination of character
levels or a combination of decision-making levels. In
the data-level synthesis process, the data obtained by
the synthesis center has the characteristics of large
data volume and high accuracy, but it has higher
requirements for the computing power and speed of
the system and network communication [9]. Since
this is the lowest level of synthesis, the advantage of
directly processing the original data is that most of
the original data are retained. Compared to the other
two levels of processing, the information quality is
unparalleled, without any data loss. But this method
has great limitations: One is that it can only process
one or more sensors of the same type, and the
compatibility of the sensors must be ensured. The
other is that a large amount of mixed raw data needs
to be processed comprehensively. Therefore, the
requirements for communication bandwidth are
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high, and the computational cost is high. The re-
quirements for calculation speed and memory ca-
pacity are higher than the other two mixed levels,
and the data transmitted through the sensor is in-
complete, easily distorted, and unstable (Figure 1).

(2) Feature-level synthesis attributes: The structure of
feature-level synthesis is shown in Figure 2. The
combination of feature levels belongs to spatial
integration and can be roughly divided into two
categories: a combination of target character in-
formation and a combination of target status in-
formation. Each sensor in the feature-level
synthesis structure has the function of extracting
features from the monitoring data. Each sensor
receives a separate part of the monitoring data, and
then submits it to the synthesis center for synthesis
processing, and finally provides the obtained results
for quality evaluation. The characteristic of the
fusion feature is that it can be processed in real time,
the original information is less lost, and it can
provide direct data for the fusion decision. Elimi-
nating the attributes in the data will reduce the total
amount of data transmission, thereby reducing

communication bandwidth and speeding up pro-
cessing [10].

Feature-level fusion considers the characteristics of data-
level fusion and decision-level fusion. Its advantages are:
feature extraction of original information, compression of
data, reduction of transmission bandwidth, and low re-
quirements for communication bandwidth; the disadvan-
tage is compared to data-level fusion. Obtaining features at
this level will lead to the loss of some information, thereby
reducing the accuracy of the data, as shown in Figure 2.

Commonly used fusion algorithms in feature-level fu-
sion include basic Kalman filtering algorithm, joint prob-
abilistic data connection, multiple hypotheses, interactive
model methods, and sequential processing theory. The target
information fusion feature mainly uses clustering method,
artificial neural network, K-order nearest neighbor algo-
rithm, etc. [11].

Figure 3 shows the process in which the sensor removes
and recognizes the characteristics of the monitored data, and
then transmits the recognition results to the fusion pro-
cessing center. The synthesis processing center makes the
final decision based on the processing status and identifies all
local synthesis sensors. The integration of the decision-
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making level is directly related to the specific decision-
making goals, and the result directly affects the decision-
making level. The advantages of the synthesis decision layer
are: It can integrate different types of sensors, the amount of
information processing in the synthesis process is small, the
real-time performance is high, and the ability to resist
tampering is strong. The disadvantage is that due to the
multi-level processing of sensor data synthesis, information
loss is more serious, which reduces the accuracy of the
synthesis result. Fusion algorithms commonly used in de-
cision-level synthesis include: Bayesian estimation, D-S
proof system theory, indefinite set theory, etc. [12]. The
comparison of the three attribute-level comprehensive at-
tributes is shown in Table 1:

2.1. The Idea of Multi-Source Information Compound Fusion
Method Based on Context Weight. From related literature
and experimental research, it is found that there is no perfect
fusion algorithm, and satisfactory results can be obtained in
various situations. Different fusion algorithms have their
own characteristics, and some are suitable for information
fusion of static targets; some have high time complexity,
large amount of calculation, and poor real-time perfor-
mance, which are not suitable for real-time information
fusion; some of the prerequisites required for fusion are
relatively harsh and not easy to achieve, which leads to a
large deviation between the fusion decision information and
the result. In addition, if the sensor is used as a fusion data
source, the monitoring performance of different types of
sensors is affected by the type of object being monitored, the
geographic location of the sensor, the weather, and the
sensor itself, which may lead to deviations or errors in the
monitoring data [13]. If only one fusion algorithm is used for
fusion, the result is prone to large errors or even errors. In
response to the above problems, this paper proposes a multi-
source information composite fusion framework based on
context weights, as shown in Figure 4:

The main purpose of multi-source information com-
posite fusion is to overcome the fusion errors caused by the
shortcomings or limitations of a single fusion method, and
to improve the accuracy of the fusion system. The core idea

of the composite fusion framework is to use multiple fusion
methods to perform parallel fusion calculations on the
monitoring data of the same event, and then use the
weighted average of the fusion results of each fusion algo-
rithm as the final fusion result. First, according to the context
in which the monitoring data is located, combined with the
data performance of the fusion algorithm in processing this
context, the fusion result is assigned a corresponding weight
(The fusion algorithm is given a higher weight if the data
fusion effect in this context is good, otherwise the weight
assigned is low). Then, the multiple parallel fusion results are
weighted and summed to obtain the final fusion result, and
then compared with the set threshold to give the judgment
result. The specific process is shown in Figure 5 [14]. The
composite fusion framework can utilize the advantages of
each fusion algorithm and reduce the influence of the fusion
algorithm on the fusion result due to its own shortcomings.

2.2. Sensor Accuracy Weighted Fusion. In real applications,
in order to get more accurate results, multiple sensors can be
used to measure the same target. However, the different
physical characteristics of sensors will inevitably lead to
differences in accuracy between sensors. The direct equal
weight of the usually obtained sensor measurement data can
lead to inaccurate results. For this reason, it can consider
using sensor accuracy to measure data. Perform processing
to obtain more accurate measurement values. The specific
process of the source of the accuracy of the measurement
sensor is as follows:

First of all, it is necessary to consider two different
sensors measuring the same target at time k, and the
measured values are, respectively:

Zr1 = Xk t Vi

Zkoy = Xkt Vi

(1)

Since the estimated value is an unbiased estimate of xk,
then

Xj = We1Zk1 + WirZio- (2)
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TaBLE 1: Comparison of attributes-level fusion characteristics.

Data-level fusion

Feature-level fusion

Decision-level fusion

Numerical value

Information processing capacity Maximum Smaller The smallest 15
Information loss The smallest Smaller Maximum 5
Anti-interference ability The smallest Smaller The smallest 25
Fault tolerance Worst Relatively poor Better 13
Fusion algorithm difficulty Difficult Medium Easy 9
Pre-fusion processing The smallest Medium Maximum 2
Fusion performance Most Medium Difference 21
Sensor dependence Big Medium Small 4
Algorithm 1
> feature
Confidence Weight distribution
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Algorithm 2 surroundings 1 Surroundings n
Sensor 2 feature Algorithm 1 weight Algorithm 1 weight Fusion of results
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FIGURE 4: Multi-source information composite fusion framework diagram based on context weight.
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FIGURE 5: Flow chart of multi-source information compound fusion based on context weight.




wy, and wy, represent the weight of the measured value
of each sensor. At this time, the estimated error is

}k = xk—ik. (3)

Use the cost function J to represent the root mean square
error of x;, then

J= E(?ci)

L@
= E{ [xk - wk,l(xk + ,‘Vk,1) - wk,z(xk + ;Vk,z)] }
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Because X, is an unbiased estimate of x;, we can get
E(;ck) = E[xk - wkxl(xk + yk,l) - wk,z(xk + yk,z)] =0. (5)
It can get
Wy, =1 - wy,. (6)

Where [ is the proper-dimensional identity matrix. The cost
function J can be rewritten as follows:

J= E[(wk,l)z(yk,l)z +(I - wk,1)2()’k,2)2 + 2(wk,1)(1 - wk,1)()’k,1)()’k,2)]- (7)

In order to find the smallest cost function J, let
Q = (w1, wy,), and derivate

J]

Three types of Kalman filter implementation structures
are based on consistency. Among them, the Kalman single-
distribution filtering algorithm has more stable filtering
results. By comparing the Kalman canonical filtering algo-
rithm and the central weight fusion, it can be seen that the
Kalman canonical filtering algorithm is an equivalent form
of intermediate synthesis. Therefore, understanding the
Kalman canonical filtering algorithm may be an idea. The
summary is as follows: After each sensor node receives the
neighboring node data, it executes the Kalman filter algo-
rithm to obtain the estimated value; then, by modifying the
ratio of neighboring nodes, accepting consensus recom-
mendations, the final estimated value is obtained. This
concept of using Kalman filter defines the Kalman volume

T
P g1 = sk—lk—l,i(sk—lk—l,i) >
a -
Xotk-r,i = Stotk-1,i€a + X_1k-1,i
*,0 _ a
X1, = fk—l,i(Xk—lk—l,z’)’
L
— . *,0
Xik-1>1 = z Xige—1,iL>

a=1

L

filter through a powerful combination of modeling strategy
and CKF [15].

Combined with the implementation structure of the
consistent Kalman filter algorithm, the update steps of each
sensor node i of the volumetric Kalman uniform filtering

algorithm are as follows:
J; =0, U{i},
zki:[zr zr. zr. ]T
> koji? “kjp? 2 ki ] 2 (9)
. [T T T 1T
hk,i = [hk’jil’ hk’fiz’ e hk’jil\l] >

R, ; = diag [Rk,jﬂ,Rk,jiz, o Rk’j’_N].

Jit» Ji» - - - Jin € Ji» J; represent the set of sensor node i
itself and the set of communicable neighbors @i, the total
number of elements in set j; is N. The remaining parameters
are consistent with the volume Kalman filter.

(10)

Py = Z(XZJLZ,,-(XZ&ZJ)Tﬁ - ;Ckk—l(;ckk—l,i)T + Ty Qe Ty

a=1

Calculate the predicted value of the measurement zj;._; ;
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T

Puge1 = Siko1.i(Skk-1)
. ~

Xkt = Skk—18a * Xproriv

ZZk—l,i = hk,j(XZk_l’i)) (11)

L
- a
Zhk-1,i = Z Lk, L

a=1

Centralized CKF has higher accuracy than single-sensor
CKF and improves data reliability. And, it simulates in-
formation from all over the world, so that the estimated
value of each sensor node gradually increases over time,
which helps to eliminate the difference between the readings.
The combination of the two not only improves the accuracy
of algorithm evaluation but also reduces the analysis bias in
the analysis [16].

3. Research Contents and Methods of
Constructing the Index System of Mountain
Bike Athletes’ Performance Measurement

3.1. Research Content. Research on the strength character-
istics of the knee joint flexors and extensors of male
mountain bike athletes.

A study on the strength characteristics of the ankle joint
flexors and extensors of male mountain bikers.

3.2. Research Objects. Taking a cycling team and a total of 28
mountain bikers as the research object, the longest period of
special training is 8 years and the shortest is 2 years. In order
to compare the differences in the abilities of cyclists at
different levels, this article divides the subjects into an ex-
cellent group and a normal group according to their exercise
level. Among them, the excellent group is set as masters and
first-level athletes, and the general group is set as second-
level and third-level athletes. During the test, none of the 28
athletes had significant waist, knee, or ankle injuries. Table 2
shows the basic situation of the research objects.

3.3. Research Methods

3.3.1. Experimental Test Method. The test equipment adopts
the CYBEX-NORM?770 isokinetic strength test and reha-
bilitation equipment produced by the American CYBEX
company. The equipment mainly includes constant velocity
power meter head, test chair, test accessories, computer,
printer, etc. Through eight movable joints of the human
body, 23 related procedures are used to carry out active and
passive tests of the strength of 45 major muscle groups such
as extension and flexion, internal and external rotation, and
adduction and abduction.

Perform dynamic isokinetic centripetal tests on male
mountain bikers’ flexors and extensors, knee joints, and
pelvic extension. According to the maximum output rate,
the flexors, knee flexors, and extensors are tested at two
different angles: a slower constant speed of 60°/s and a faster
constant speed of 300°/s. The test angles for the flexibility and

strength of the leg joints are slow with constant speed 60°/s
and fast with constant speed 180°/s. In the slow and constant
speed test of muscle dynamics, the resistance of the limbs to
the load is greater. Therefore, it is often used to evaluate the
maximum muscle strength. If in the fast and constant speed
experiment, the resistance of the limbs to the load is small,
and the joint movement speed is fast, so it is often used to
measure high-strength muscles [17].

3.4. Condition Control. During the test, the subject’s physical
condition, mental state, subjective consciousness, body
posture, warm-up activities, mastery of movement skills, and
other factors have a special impact on the accuracy of the
test. Therefore, in order to minimize errors, certain things
need to be controlled.

(1) Subject’s physical and mental condition: Whether
the subject’s physical function is normal, whether he
or she is sick, and whether he or she has fatigue
symptoms. The task is clear for the purpose of the test
and whether the mind is calm.

(2) The extent to which the subject enters the working
state: whether the subject’s general thermal activity
before the test and the special thermal activity of the
specific muscle group joint test are sufficient.

(3) Athlete’s adaptive training: Before taking part in the
test formally, the subjects must fully understand the
performance of the isokinetic tester, understand its
use method, and make the data more accurate.

(4) Disciplinary practice level: Whether it shows the
maximum strength required in the formal test.

(5) Pre-tensioning of muscles before work: Pre-ten-
sioning of muscles before work is an important
condition for quickly exerting muscle strength and
maximizing force. Muscles usually need to enter a
pre-tightened state in order to contract forcefully
immediately.

3.5. Test Process.

(1) Turn on the machine, select the test program code and
related parameters, adjust the machine according to
the specific test situation, and install the corre-
sponding accessories.

(2) Measure the height and weight of the tester.

(3) Register the tester’s name, gender, age, physique,
weight, special sports, special training years, highest
score, and other relevant data.

Before the test, explain the test essentials to the
subjects, so that the subjects will be fully prepared.
This is not only conducive to the accuracy of the test
but also to avoid muscle strain during the test.
According to the characteristics of the sport, choose
the test program that is closest to the actual action in
the manual. The specific test methods for the knee
and ankle joints are as follows. Knee muscle strength
test program: Let the subject take a sitting position,



8 Mobile Information Systems
TABLE 2: Basic situation of research objects.
Number of people Average age Average height Average weight Average training years
(people) (years) (cm) (kg) (years)
:fgjgem 12 20.25+2.83 176.42+1.48 76.20 +12.10 5.25+2.31
Normal group 16 19.16 £2.40 173.26 £5.10 72.36 +13.80 442+115
Total 28 20.15+1.08 175.14 +2.35 74.53+12.85 4.85+1.52

fix the upper body and thigh with a wide band, and
hold the handles on both sides of the test chair with
both hands. The resistance pad connected to the
power meter was fixed 3 cm above the lateral mal-
leolus of the test side, and the rotation axis of the
power head was consistent with the knee bone.
Weigh the lower limbs first, and the tested muscle
strength is corrected by the weight of the lower limbs,
and the test range of activities is uniformly set at
F02D 10°-95°.

(4) Set the relevant parameters of the test according to
the subject’s personal situation, and divide into two
groups of test angular speeds of 60°/s and 300°/s.
Before the test, let the subjects perform two test
exercises, let the subjects feel the test speed and force
direction, and then conduct the formal test. First,
perform a fast constant velocity test with an angular
velocity of 300%, and then perform a slow constant
velocity test with an angular velocity of 60°/s. After
each set of speed test is completed, rest for 30s before
doing the next set of speed test [18].

Ankle muscle strength test program: Ask the subjects
to lie on their backs and board, the waist and knee
joints are fixed as required, the feet are relaxed, and
the center of the ankle joint is consistent with the axis
of rotation. The other methods are the same as when
testing the knee joint, and the angular velocity is tested
in two groups (60°/s, 180°/s). First carry out an angular
velocity test of 180°/s, and then carry out an angular
velocity test of 60°/s. After each speed test is com-
pleted, rest for 30s before doing the next speed test.

(5) After the test is completed, save the test results in
time, and check whether there is any data loss. Ta-
ble 3 shows the specific parameters of the test site.

As shown in Table 4 and Figure 6, the high values of joint
torque and knee length of the elite group and ordinary
mountain bikers decrease with the increase of the test angle.
If the measured angular velocity is 60°/s, the maximum
torque of the left and right knee joints and extensor groups
of the excellent group and the normal group is very different
(P <0.05). There is a big difference between the excellent
group of right knee maximum torque and the normal group
(P<0.01). The difference between the right and left knee
joints in the general group of athletes was very obvious
(P <0.01). When the test angular velocity is 300°/s, the peak
torque of the knee joint and the muscle extension torque of
the ordinary group of athletes are significantly different from
those of the excellent group (P> 0.05) [19].

It can be seen from Table 5 and Figure 7 that the relative
peak torque values of the knee flexors and extensors of the
male elite group and ordinary mountain bikers decrease with
the increase of the test angular velocity. If the angular ve-
locity is tested at 60°/s and 300°/s, there is no significant
difference in the relative peak torque of knee flexion and
extension between the elite group and the ordinary group
(P>0.05).

As shown in Table 6 and Figure 8, the maximum torque
angles of the flexors and knee flexors and extensors of the
mountain bike athletes in the excellent group and the or-
dinary group increased with the increase of the test speed.
When the test angular velocity is 60°/s, there is a big dif-
ference between the peak torque of the left and right elbow
flexor groups and the maximum torque angle of ordinary
athletes (P < 0.01). If the test angular velocity is 300°/s, there
is no significant difference between the right and left knee
joints and the expansion moment angle between the ex-
cellent group and the normal group (P> 0.05). The vertex
angle of lateral knee flexion may be the same.

It can be seen from Table 7 and Figure 9 that the average
power of the knee flexors and extensors of the male elite
group and the ordinary group of mountain bike athletes
increases with the increase of the test speed. When the test
angular velocity was 60°/s, the average power of the left and
right knee joint flexors and extensors was significantly
different between the athletes in the excellent group and the
ordinary group (P<0.01). When the test angular velocity was
300°/s, the average power of the left and right knee joint
flexors and extensors was not significantly different between
the athletes in the excellent group and the ordinary group
(P>0.05).

Table 8 and Figure 10 show the strength test of the knee
flexors and extensors of the excellent mountain bike group
and the ordinary mountain bike group, as well as the
strength and increase of the left and right knees (P > 0.05).
When the angular velocity of the test is 60%/s, the relative
average strength of the left and right knee flexors and joint
extensors of the athletes in the excellent group and the
ordinary group are quite different (P<0.01). If the test an-
gular velocity is 300%/s, there is no significant difference in
the relative average power and extension of the left and right
knee flexors between the elite group of athletes and the
ordinary group of athletes (P > 0.05). The research structure
of changes in important hormone parameters (serum tes-
tosterone and cortisol) is related to heredity and tempera-
ture. Everyone has obvious differences. The transition time is
usually more than 15days, so these differences often vary
from person to person [20]. Changes in blood lactic acid are
opposite to changes in hormone levels. This only depends on
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TABLE 3: Specific parameter settings of the test site.

Joint Contraction form Test angular velocity adjustment (*/s) Repeat times
300% 14

Knee joint Bending/stretching 60P/s 6
180% 10

Ankle joint Sole/Sole 60P/S 6

TaBLE 4: The peak torque values of knee flexors and extensors of male Mountain biker in the excellent and ordinary groups (N-m).

60°/s 300°/s
Flexors Extensors Flexors Extensors
Excellent group left 140.52 + 14.53 250.13 +£29.08 86.40+12.17 124.30 £ 16.85
Normal group left 126.38 £17.42 218.00+46.11 88.98 £15.99 135.2+£22.89
Excellent group on the right 147.40 + 19.65 239.70 £ 29.44 89.90+13.33 131.92 +18.25
Normal group right 123.2+19.25 201.6*38.56 93.29 +15.36 129.87 +19.68
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FIGURE 6: The peak torque values of the knee extensor muscles of male Mountain bikers in the excellent and ordinary groups.

TaBLE 5: The relative peak moments of the knee flexors and extensors of male cyclists in the excellent and ordinary groups (N*m/kg).

60°/s 300°/s
Flexors Extensors Flexors Extensors
Excellent group left 1.87+0.19 3.20+0.33 1.13+£0.19 1.59+0.19
Normal group left 1.69+0.71 2.99 +0.41 1.18+0.21 1.78 £0.30
Excellent group on the right 1.89+0.23 3.16+0.19 1.15+0.15 1.70+0.26
Normal group right 1.75+£0.25 2.80+0.27 1.23+£0.14 1.76 £0.23

the intensity of the training and has nothing to do with other
factors, but the change usually occurs within 10 minutes.
Through the long-term monitoring of the players, it is also
found that the lactic acid level is significantly related to the
training and sports of the athletes. In other words, it is
difficult for ordinary athletes to accumulate lactic acid after
prolonged exercise. The blood content is not high, not more
than 12 mmol/L, and it decreases with age. Athletes who
exercise a lot are more easily tolerated, reaching more than
14 mmol/L. The maximum content of lactic acid in the blood

of athletes is theoretically 4 mmol/L, but there are significant
differences in the specific circumstances. It mainly depends
on oxygen uptake, cardiovascular function, and lactate value
[21]. For athletes whose normal lactic acid level is lower than
2mmol/L, the highest blood lactic acid level is about
4 mmol/L. It is difficult to determine the threshold of their
anaerobic activity, the changes are irregular, and the
progress of such athletes to improve their level is slow. Good
athletic performance is based on a good functional state, and
a good functional state is to achieve good athletic
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FIGURE 7: The relative peak torque values of the knee flexors of male Mountain bikers in the excellent group and the ordinary group.

TaBLE 6: The peak moment angles of the knee flexors and extensors of male Mountain bikers in the excellent and ordinary groups.

60°/s 300°/s
Flexors Extensors Flexors Extensors
Excellent group left 21.11+7.39 61.60 +6.87 33.65+8.45 57.40+5.27
Normal group left 25.90£6.20 56.52+7.00 28.38+£6.71 58.00 £5.25
Excellent group on the right 19.60 +5.50 58.00 +5.90 34.00 + 4.06 57.15+7.87
Normal group right 27.08 £6.60 56.65 + 5.45 32.30£6.04 58.08 £5.12
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FIGURE 8: The peak moment angle of the knee flexors of male Mountain bikers in the excellent and ordinary groups.

TaBLE 7: The average power of the knee joint flexors and extensors of male Mountain bikers in the excellent and ordinary groups (W).

60°/s 300°/s
Flexors Extensors Flexors Extensors
Excellent group left 158.47 £ 61.92 240.68 + 87.63 211.20 +28.59 345.01 £72.15
Normal group left 99.51+16.63 165.63 +28.13 205.45+47.47 310.52 + 65.68
Excellent group on the right 166.35+72.89 244.95 + 65.26 225.10 +26.47 332.29+60.36
Normal group right 105.46 +£16.03 160.97 +24.16 212.50 +39.41 306.13 £53.18
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FIGURE 9: The average power value of the knee flexor group of male Mountain bikers in the excellent and ordinary groups.

TaBLE 8: The average power value of the knee flexor group of male Mountain bikers in the excellent group and the general group (W).

60°/s 300°/s
Flexors Extensors Flexors Extensors
Excellent group left 2.14+0.66 3.26+1.06 2.72+0.55 4.52+0.85
Normal group left 1.29+0.25 2.15+0.27 2.72+0.42 415+1.03
Excellent group on the right 2.24+0.59 3.32+1.17 2.94+0.30 4.31+0.74
Normal group right 1.35+0.19 2.07+0.33 2.79+0.53 4.07+0.81
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FIGURE 10: The relative average power value of the knee joint extensor group of male Mountain bikers in the elite group and the general

group.
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performance. But, having a good functional state may not
necessarily be able to achieve good athletic performance.
Therefore, a good state of function is one of the prerequisites
for good athletic performance.

4. Discussion

The joint is an elliptical flexor joint consisting of a femoral
tibial joint and a femoral femoral joint. It is attached with a
meniscus to strengthen and prevent the movement of the
knee joint. Therefore, the knee joint has become the most
complex part of the human body. There are many structures
that support it. It is located between the two highest lever
arms of the human body and is easy to be found when
carrying goods and participating in sports. The exercise of
the knee flexors is related to the position of the hip muscles.
If the knee joint is fixed at a close distance or a long distance,
the knee joint can be moved. The main muscles that make up
the knee flexors are semitendinosus, semimembranosus, and
biceps femoris. The main muscle that lengthens the knee
joint is the quadriceps, which stretches the calf at the knee
joint during fixation. Judging from the literature of domestic
and foreign research reports, the most common examination
for clinical diagnosis is the isokinetic muscle of the knee
joint. The knee joint, as a stressed part, is easily injured [22].
In addition, the integrity of the knee joint is reinforced when
testing the knee joint, the reliability of the test result is
higher, the torque change is clear, and the judgment is easier.
Also, it is related to the more complete fixation during the
knee joint test, the higher reliability of the test results, the
clearer torque curve, and the easier judgment. The experi-
ment selected peak moment, relative peak moment, flexion-
extension ratio, peak moment angle, average power, and
relative average power as observation indicators. Different
indexes can, respectively, represent the strength indexes,
balance indexes, and work indexes of knee joint flexors and
extensors. This paper uses the isokinetic strength test re-
habilitation system to test and analyze 12 mountain bike
athletes above level 1 and 16 mountain bike athletes below
level two. This article summarizes the knee agility and
muscle strength of the excellent group (above level one) and
the general group (below level two). It is particularly im-
portant for guiding cyclists to train and prevent knee joint
injuries. As the test speed angle increases, this article ana-
lyzes the peak torque of mountain bike athletes’ knee flexion
and extension. This is consistent with previous research
results on the characteristics of sports anatomy and muscle
mechanics, as well as the theory of Hill’s classical equations,
in which muscle tension is inversely proportional to muscle
contraction rate. The maximum torque refers to the maxi-
mum torque output produced by a muscle or a group of
muscles as traction during the joint movement of the
muscle. It can actually display the maximum muscle load
during exercise, representing the largest muscle mass in a
group of muscles or joint muscles. When the measured
angular velocity is 60°/s, the dynamic level of knee muscle
force is the highest. When the angular velocity is 300°/s, the
strength of the knee joint and the degree of rapid muscle
contraction can be tested. The test results show that the
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maximum strength training should be improved when the
test torque value is 60°/s. Maximum strength training is
carried out on the basis of intensity training, which can
increase the athlete’s riding speed without increasing muscle
mass. The riding speed of mountain bikes is limited by fast
power. Fast power is a special power quality that combines
power and speed, and is an integrated part of power and
speed. The rapid increase in strength not only increases the
speed of muscle contraction but also increases the maximum
amount of strength. The greater the energy consumed by the
athlete to complete the action and the faster the speed, the
greater the energy displayed. The use of high-intensity and
slow training methods can promote the rapid transfer of
muscle balls and actin filaments, as well as the rapid contact
after the next reduction [23].

The ratio of the knee flexion torque to the extensor
muscles of mountain bikers above and below the second
level increases with the increase of angular velocity. It shows
that the knee flexors and extensors tend to be more aligned
and relatively balanced. The ability to coordinate and bal-
ance plays an important role in cycling (rotating the highest
point by 0 degrees and the lowest point by 180 degrees). If
the flexor muscles are not well coordinated, it will not only
produce a lifting force but also produce negative air when
stretching the flexors and extensors. Therefore, while ex-
ercising the strength of the knee flexors, we must not forget
to improve the coordination ability of the extensors and
flexors.

The average power and relative average power of the
ankle dorsiflexor plantar flexor group of male mountain
bikers increase with the increase of the test speed. This is
consistent with previous studies. The average power of the
gas increases significantly with the increase of the test speed.
This is the result of rapid muscle exertion, and this law is also
a sport characteristic of mountain biking [24]. It shows that
the ankle dorsiflexion and plantar flexion muscles of
mountain bikers have a strong ability to adapt to fast
movements. The average power of the ankle dorsiflexor of
male mountain bikers above level 1 is significantly greater
than that of male mountain bikers below level two. The
relative average power between the left and right ankle
dorsiflexion and plantar flexion of male mountain bikers
above and below the second level is basically balanced. This
also ensures that the cyclist can complete the pedaling and
lifting action in a short time.

5. Conclusion

The functional test index system for mountain bikers is a
systematic project. The relationship between functional
indicators is dialectically unified; acid and nitrogen kinase
can cause blood urea to increase. After two high-load
training sessions, serum testosterone decreased and cortisol
increased. The changes in these indicators are what we
expect to see. Due to the different training conditions of
different athletes, individual indicators may not reach the
abovementioned changes. Therefore, the changes in the
indicators cannot reflect the real state of the athletes. Various
indicator data are only relative. As for the situation, we
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cannot blindly maintain high or low values. Hemoglobin is
usually formed within 12-24 hours, creatine kinase is formed
within 36-72 hours, and urea nitrogen in the blood is formed
within 24-36 hours. The high muscle strength of the right and
left extensors and right flexors of mountain bikers below the
second level still needs to be improved. The extensor muscles of
the left and right knees of mountain bikers below grade 2 are
not well developed. It needs to strengthen the right knee joint
extensor training and correct the uneven pedaling as soon as
possible. Mountain bike athletes above and below the second
level have no activity in the knee joint extensors and need to
strengthen the continuous strength training of the knee joint
extensors. Mountain bikers below the second level will have
ankle dorsiflexor plantar flexor imbalance, and the maximum
strength training of the right ankle dorsiflexor plantar flexor
should be improved. Mountain bikers below the second level
should focus on the development of high-intensity ankle
dorsiflexors and fast-paced strength training. The explosive
power of the knee joints and pelvis of mountain bikers below
level one is better than that of mountain bikers below level two.
The flexibility and stretchability of the knee and ankle joints
and flexion joints of mountain bikers above level 1 are slightly
higher than those of mountain bikers below level two.
Mountain bikers in the second level need timely and targeted
training. If it wants to improve muscle strength training, it must
increase the strength of training flexors. It needs to increase the
proportion of the athlete’s pelvic floor and improve the co-
ordination of the flexors of the knee and ankle joints. The
experiment has discussed whether the mountain bike rider’s
knee joint, flexion-extension joint bone, and the ratio of
flexion-extension are reasonable through analysis. It is an
important factor in becoming an excellent athlete. Therefore, it
is recommended that the majority of mountain bikers
strengthen special training, improve the working ability and
performance characteristics of knee joints and extensors, and
improve energy supply and metabolism, so that they can
quickly become better athletes. The sample in this study is small
and needs to be expanded in the future. The relationship
between the strength of the knee and ankle joint flexors and
extensors at different angular velocities and the optimal range
of ratios need to be further explored. If there is anything wrong
with the above conclusions, please criticize and correct them,
and jointly contribute to improving the level of cycling.
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