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Abstract: Muscle training is an important part of athletes’ physical training. Its goal is to keep 

athletes in high intensity and improve sports performance in physical training. With the 

continuous improvement of the level of competitive sports, there are still many problems in 

the training of competitive athletes. The research on the control strategies of some technical 

movements in the process of athletes’ muscle development would help to improve the 

efficiency and effect of athletes’ training. By analyzing and quant description of muscle 

movement control process based on blockchain and visual image processing technology, the 

muscle movement control rule is discussed and then a complete movement database is 

constructed. At the same time, combined with the sports experiment method and cognitive 

behavioral theory, this paper analyzed the exercise load, exercise time allocation, muscle 

training time allocation methods and the corresponding muscle training strategy selection 

methods under different muscle states, providing theoretical basis for athletes to conduct 

muscle strength training scientifically and efficiently. This paper first analyzed the importance 

of athletes’ muscle training action control. After that, the research was mainly carried out from 

the following two aspects. The first is to analyze the motion control strategy of athlete muscle 

training based on blockchain and visual image, and summarize its characteristics. The second 

is to use electronic imaging technology to analyze the data related to posture control in athletes’ 

muscle training, and explore the characteristics and changes of muscle posture. At last, this 

paper put forward relevant algorithms about visual images and conducted experimental 

research on athletes’ physical indicators and performance under different muscle training 

according to the research in this paper. It was concluded that the score ratio of athletes’ 

performance after muscle training action control was 7.39% higher than that of general muscle 

training. Therefore, it is very important to strengthen the research of movement technology in 

muscle training and analyze the influence of some training control strategies on the 

development of athletes’ muscles in training. 

Keywords: muscle training; action control; electronic imaging; image information processing; 

vision system 

1. Introduction 

The human body is a complex sports system, involving many muscles. Therefore, 

it is of great significance for athletes to study the sports ability, muscle strength and 

endurance of the human body. As the most important structure in the body, the sports 

system is the whole body in which various joints and muscles cooperate with each 

other to carry out various sports [1]. As the largest and most important muscle in the 

body, skeletal muscle not only plays a role in supporting the body and maintaining 

joint stability, but also is an organ in the body where various sports organs and tissues 

(including muscles, tendons, ligaments, etc.) cooperate with each other to carry out 

various specific sports behaviors [2,3]. These muscles move in different positions to 

CITATION 

Zhou X. Research on motion control 

strategy of athlete muscle training 

based on blockchain and visual image 

analysis. Molecular & Cellular 

Biomechanics. 2024; 21(2): 159. 

https://doi.org/10.62617/mcb.v21i2.159 

ARTICLE INFO 

Received: 24 May 2024 

Accepted: 11 July 2024 

Available online: 5 November 2024 

COPYRIGHT 

 
Copyright © 2024 by author(s). 

Molecular & Cellular Biomechanics 

is published by Sin-Chn Scientific 

Press Pte. Ltd. This work is licensed 

under the Creative Commons 

Attribution (CC BY) license. 

https://creativecommons.org/licenses/

by/4.0/ 



Molecular & Cellular Biomechanics 2024, 21(2), 159. 
 

2 

jointly complete various movements corresponding to strength and speed: during 

speed training, they can be used to balance the body’s center of gravity; when doing 

stretching exercises, it can maintain joint stability and reduce unnecessary energy 

consumption; when doing various strength exercises, it is mainly used to support the 

upper and lower limbs (below the knee joint). In the past decades, the training methods 

of human muscle strength training have made great progress, but there are still some 

problems: the training methods of human muscle strength training are only applicable 

to a single sports skill or ability; human muscles need to overcome many obstacles in 

the process of strength enhancement; in addition, human muscles need to constantly 

strengthen and adapt during the process of strength enhancement. Therefore, in order 

to improve the athletes’ action control ability, and make them obtain better fitness 

effect and sports ability, it is necessary to optimize and improve the existing athletes’ 

training methods. 

In recent years, research achievements related to athlete’ muscle training have 

emerged constantly. Blazevich Anthony J has proved through experiments that high 

load and heavy load are the best exercise mode when the strength level is low and high 

[4]. Pires Telma Filipa found that the way of less resistance or less weight bearing 

should be selected for muscle training during strength training [5]. Hartz Charlini S 

has proved through experiments that when the strength level is low, low resistance or 

heavy load should be selected for exercise [6]. Pareja-Blanco Fernando can realize 

motion control and training effect prediction by using EMG (electromyogram) signal 

and biofeedback technology [7]. Suchomel Timothy J found that there was a 

significant positive correlation between the range and speed of joint flexion and 

extension when the athletes squatted and bent their upper body backward, and between 

the angle and range of knee joint when they bent their upper body forward [8]. The 

above research results have important guiding significance for reasonable and 

effective training of athletes. 

With the development of computer technology, the research results related to 

image processing and analysis of athletes’ muscle training action control continue to 

emerge. Sheng Zhiyu analyzed and studied the athletes’ muscle training action control 

through modern scientific and technological means and methods [9]. Alonso-

Fernandez D analyzed the characteristics of human muscle movement and the law of 

muscle strength change from the perspective of muscle strength. He also believed that 

the range of joint flexion and extension and the frequency of upper body forward 

flexion during upper body backward flexion of deep squatting were the key factors 

affecting the angle from squatting to knee joint and the change of flexor force value, 

as well as the angle and range from upper body backward flexion of deep squatting to 

knee joint [10]. Bruschetta Daniele used visual image features to systematically 

analyze the biomechanical characteristics of athletes’ skeletal muscles under different 

training levels by using static biomechanical models in view of the impact of high-

intensity interval training on the morphological structure of the musculoskeletal 

system of competitive athletes [11]. Pedrosa Gustavo F, based on the research of 

human biomechanics model, found that the main factor of the strength of the upper 

back flexor muscle in deep squatting is the combined effect of the strength of the 

extensor muscle group and the contractile muscle group, in which the synergistic effect 

of the strength of the extensor muscle group and the contractile muscle group has a 
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significant impact on the range of joint activity in deep squatting [12]. Franchi Martino 

V’s research showed that the range of motion of the joint during upper body flexion 

in squatting is positively related to the bending angle of the joint during upper body 

forward flexion, while there is no significant relationship between the angle from joint 

forward flexion to knee joint and the bending angle of the joint during upper body 

forward extension [13]. Using image processing technology to analyze the control of 

muscle training of athletes has a positive impact on the improvement of athletes’ sports 

effect and efficiency. 

To sum up, muscle training is one of the important contents for athletes to carry 

out physical training, and its purpose is to enable athletes to maintain a higher level of 

strength and better sports performance in physical training. Muscle injury seriously 

affects the physical health and sports ability of athletes, even endangers life. Therefore, 

it is very important to strengthen the research of movement techniques in muscle 

training and analyze the influence of some control strategies of technical movements 

in the development of athletes’ muscles. This paper discusses the motion control 

strategy of athlete muscle training based on blockchain and visual image and carries 

out research from many aspects. Through experiments, the motion control effect of 

athlete muscle training is obtained, which provides some reference value for the 

research of muscle training movement control in the future. 

2. Importance of athletes’ muscle training action control 

In competitive sports, the body shape of athletes is indispensable, and the body 

shape depends on the effect of muscle training. Many sports experts believe that the 

human body is a whole, which can transmit its power to other athletes. Once problems 

occur, the entire sports chain would be completely paralyzed. Therefore, it needs a 

whole strength to make its various parts perfectly coordinated, especially in the body 

and lower limbs [14]. Generally speaking, the core muscle of the body is a cylinder, 

which gathers the strength of the whole body, while the spine and pelvis need the 

middle muscle group to support them [15]. The central muscle of exercise and 

movement is the central muscle, which is the center of the whole sports chain. It can 

enhance the strength of the central muscle group, so as to improve the ability of the 

upper and lower limbs’ sports chain. The movement process is divided into two parts: 

the first is the stage from the static state to the start of the movement; the second is the 

whole movement process from the start to the completion (as shown in Figure 1). The 

importance of muscle training for athletes is as follows: 

Static state Starting position

Action complete

 

Figure 1. Movement process. 
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(1) Avoiding injury to athletes 

In sports training, if people can’t control the action effectively, it would lead to 

sports injury. Injuries of ankle joint, knee, psoas, thigh and other parts are common 

[16]. Because many sports events would constantly adjust their center of gravity, it 

requires coordination between various parts of the body, as well as coordination of 

muscles in various parts. To stabilize the trunk, people need to rely on the deep small 

muscle group, which is very useful for positioning the limbs, because the body must 

bear a certain amount of pressure during exercise, and the role of the core force is to 

reduce the burden on the body. 

(2) Faster growing muscles 

Athletes in muscle training, would lead to slow muscle growth, and even some 

muscle atrophy. Many athletes feel uncomfortable, laborious, not smooth and 

uncoordinated when doing movements, which means that no reasonable muscle 

training is carried out, and unreasonable muscle training would make joints worse. 

Reasonable muscle training action control can make the body develop better [17–19]. 

(3) Improving the stability of athletes 

In sports, all movements are based on the stability of movements [20]. The core 

muscles of the human body are like this. The stability of many kinds of muscles is 

achieved by the core muscles. Without sufficient strength, the core muscles cannot 

guarantee the balance and stability of the body. A strong core muscle can improve the 

balance of athletes. Many actions should have a good sense of balance. Therefore, 

correct and reasonable exercise control can effectively improve the physical stability 

of athletes. 

(4) Improving muscle agility and coordination 

With the increase of core strength, the reaction speed of the body would be greatly 

reduced, and the flexibility and coordination of muscles would also be increased, thus 

improving the adaptability of athletes in sports training [21]. In many sports, athletes 

would complete a movement when they lose balance. For example, in a football match, 

when they lose balance, they must maintain enough center of gravity to ensure their 

body’s stability and accuracy in midair. To change the posture of the body, strong core 

muscles are needed to adjust, and the function of stabilizing muscles is deeper muscle 

groups. Through the cooperation of both sides, the athletes’ movements are accurate 

and complete smooth technical movements. 

In a word, athletes’ muscle training action control can avoid injuries, make 

muscles grow faster, improve athletes’ stability, and improve muscle agility and 

coordination (as shown in Figure 2). Improving the control ability of athletes’ muscle 

training actions based on visual image analysis can improve the standardization and 

scientificity of athletes’ muscle training actions, and then make athletes maintain a 

higher level of strength and better sports performance in physical exercise. 
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Athletes

Rapid muscle growth

Avoid injury to athletes Improve agility and coordination

Improve stability

 

Figure 2. Advantages of athletes’ muscle training action control. 

3. Training action control method based on image processing 

(1) Visual image processing and analysis 

A. Visual image processing 

First, the athletes are photographed in the right position, and then the image data 

of the athletes are imported into the computer vision system. Then, the static and 

dynamic image data of athletes are extracted in the computer vision system (as shown 

in Figure 3). Before feature extraction of EMG, the image is normalized. In order to 

get the best result, the skeletal muscle image of athletes is converted into discrete data 

points. Because skeletal muscle is the most important muscle tissue of human body, 

the image conversion process of skeletal muscle is particularly important. The 

normalized data is imported into the computer vision system. Then the motion attitude 

is analyzed: firstly, the acceleration and angular velocity of the motion attitude are 

calculated, and then these data are converted into digital sequences. Then the 

corresponding eigenvalues are obtained by the least square method, which are the 

posture characteristics of the athletes’ muscle training actions. Finally, according to 

the feature values and the characteristics of athletes’ muscle training actions, 

appropriate classifiers are selected for classification and recognition. 

Shooting of athletes 

in right position

Image data import

Still image data

Dynamic image data

 

Figure 3. Visual image processing steps. 
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B. Feature extraction and analysis 

In the obtained data, the athletes’ training actions are taken as samples, and image 

preprocessing technology is adopted. The image preprocessing process includes: 

denoising: removing noise and other non-target information, and retaining important 

details of the image; removing redundancy: to avoid redundant information in the 

image. 

Adjusting color saturation: the contrast and saturation are adjusted for best results; 

adjusting the non-uniformity of color distribution: the image contrast is adjusted to 

make it uniform, so as to obtain better results; smoothing and de-noising the image: 

the noise through smooth filtering and threshold segmentation are removed to obtain 

better results; increasing brightness and contrast: the contrast by changing the gray 

level is adjusted to make it more bright, and the saturation by gray scale shrinkage is 

adjusted to make it more saturated; image color balance processing after filtering: in 

order to achieve the effect of color stability and no distortion, the saturation in the 

original data needs to be properly adjusted; defogging: the bright and dark areas of the 

image in a contrast way are removed to make them clearer. 

C. Parameter processing 

Firstly, the training image is thresholded based on the maximum and minimum 

method to obtain effective motion parameters; secondly, the maximum and minimum 

method is used to extract the motion parameters, and some methods are used to 

construct three different local threshold functions; finally, the threshold value of the 

segmented data is modified to extract the motion parameters. Mean value method: the 

number of objects within the target range are calculated according to the position of 

the training image in the gray domain and the mean value of the local area. Smoothing 

elimination algorithm: the redundant noise is eliminated by median filtering on all 

pixels of the image, and the unnecessary details in the excessive gray scale domain are 

eliminated by smoothing processing technology; finally, two methods, mean filtering 

and threshold correction, are used to correct the distribution of the number of objects. 

Denoising result: the de-noising result is determined according to the change of 

distance between the center point of pixel points in different regions and adjacent pixel 

points in gray scale domain; for the noise difference between different regions, median 

filtering is used for denoising to obtain the denoised data. Median filtering algorithm: 

combining the mean filtering and denoising results, the corresponding noise 

distribution range in each gray domain is divided into several intervals; then, all 

images in each interval are denoised using the maximum minimum method, gradient, 

median and mean methods respectively. Edge detection: the edge of the data is 

extracted by median filtering and the edge contour is calculated; then the area inside 

the contour line is merged with the surrounding area. Threshold correction: the 

threshold is set according to the motion parameters after image segmentation to 

achieve effective control of actions after training. 

(2) Application of electronic imaging technology 

Muscle is the “mechanical part” of human body, and its structure and shape have 

an important impact on sports performance. The muscle tissue of each part of the 

human body is very different in shape, structure and function. 

The muscle movement and stress of athletes during exercise are shown in Figure 

4. 
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Force map

Moment diagram

 

Figure 4. Muscle movement and stress analysis diagram. 

The different colors in Figure 4 represent different muscle groups. Colored 

arrows and curves indicate the path of movement and the direction of power transfer 

when an athlete performs a certain action, such as a jump or a start. The direction and 

length of the arrows show the direction and magnitude of the force, and the curves 

show the dynamic process of the force transfer. The diagram at the bottom left shows 

the force distribution and moment diagram in relation to the stress on the athlete’s 

muscles. The force distribution diagram shows the change of muscle stress during 

exercise, and the moment diagram reflects the stress state of the joint. The small figure 

on the right shows the athlete’s posture during various movements, including jumps, 

starts, and stretches. 

The pectoralis major and deltoid muscles play the main role in the athlete’s arm 

swing. The pectoralis major muscles are responsible for the extension and adduction 

of the arm, while the deltoids assist in lifting the arm. 

The biceps are mainly responsible for the flexion of the arm, while the triceps is 

responsible for the extension of the arm. During a start or arm swing, these two sets of 

muscles work in concert. 

During the athlete’s squat and jump movements, the rectus abdominis and 

external obliques act as the stabilizing core, providing power transmission and 

maintaining body balance. Latissimus dorsi plays a major role in arm pull-downs and 

back extensions, helping athletes maintain upper body stability during exercise. 

The quadriceps (front of thigh) is responsible for knee extension, while the 

hamstring (back of thigh) is responsible for knee flexion. These two groups of muscles 

are the main source of power during jumps and starts. The gluteus maximus plays a 

key role in hip extension, providing strong momentum for athletes’ jumps and sprints. 

The gastrocnemius and soleus muscles, located in the lower leg, are responsible 

for flexion of the ankle joint and help push the body forward or up during jumping and 

running. 
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At present, electronic imaging technology can conduct real-time detection and 

analysis of human motion control at different levels. Electronic imaging technology is 

mainly applied to the study of muscle movement morphology. With the continuous 

development of electronic imaging technology, sports biomechanics has also been 

developed rapidly. It has been widely used in the research of skeletal muscle and 

myocardial microstructure. The electromyography recording technology under the 

electronic imaging technology is a technology that uses high-frequency weak electric 

field to conduct real-time detection and recording of muscle electrical signals. It 

mainly detects, records and analyzes the low-frequency components of human muscle 

electrical signals, studies the rules of neural electrical activities, and reveals the 

relationship between muscle contraction and the formation and control of motor skills. 

High resolution multiphoton ionization imaging technology can directly observe the 

cell structure and growth process without disturbing the cell components by using 

charged particles such as X-rays and Y-rays, to study the internal structure and 

morphology of muscle fibers and understand the dynamic changes of cells during 

exercise. At the same time, the indexes of muscle contraction function, muscle fiber 

contraction speed, strength and movement completion are analyzed. First of all, in the 

research of the relationship between human muscle morphology and physiological 

function, electronic imaging technology can accurately reflect the changes in 

morphology and structure caused by mechanical stimuli such as muscle contraction 

and traction. Secondly, electronic imaging technology can obtain the morphological 

change data of athletes’ skeletal muscle microstructure in real time, and process and 

analyze the data through computers to form a neural network and extract the 

physiological parameters and related indicators of skeletal muscle movement [22]. 

Thirdly, electronic imaging technology can directly detect a number of muscle training 

related indicators. Finally, the study and analysis of the changes in muscle tissue 

morphology during skeletal muscle contraction would help to reveal the relationship 

between skeletal muscle contraction and morphological and structural indicators. 

To sum up, as an advanced technical means and tool, electronic imaging 

technology can judge people’s motion posture from different levels. The data 

information obtained from electronic imaging can directly reflect the changes in the 

physiological activity patterns of athletes after the changes in the morphological 

structure of muscle tissue, and thus have a guiding significance for the formulation of 

training programs, the improvement of strength levels and the formation of motor 

skills. 

(3) Research on blockchain technology in athletes’ training and management 

Blockchain technology will provide a new management mode for athletes’ 

contract management, whose main features can be summarized as decentralized, 

intelligent, efficient, accurate and low cost [23,24]. At present, the management of 

athletes mainly adopts the contract system, but there are some problems in the contract 

management of athletes, such as non-standard signing procedures, invalid contract 

content, and many disputes in the execution process, which hinder the improvement 

of athletes’ competitive level. To block chain smart contract technology characteristics 

and application choice to analyze the present situation of athletes contract management, 

the block chain smart contract applied to athletes contract management, block chain 

smart contract athletes contract management mode, simplify fraud prevention, reduce 
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costs, accurate setting, promote the development of athletes themselves, clear the main 

body of the chain positioning design application layered framework and 

implementation process. 

The application of blockchain technology in motion control analysis ensures the 

integrity and traceability of motion control data, as the data is recorded on the 

blockchain and cannot be tampered with. Smart contracts automate preset data 

analysis and feedback processes that automatically trigger adjustments to training 

schedules and medical interventions when specific exercise metrics reach set 

thresholds. 

The integration of blockchain technology shows significant practical impact and 

broad scalability in athlete training and management. Through its decentralized nature, 

blockchain ensures that data and transaction records are immutable, thus increasing 

transparency and trust, simplifying contract signing and enforcement processes, 

reducing fraud, and reducing administrative costs. At the same time, blockchain’s 

encryption technology enhances data security, protecting athletes’ personal 

information and training data. In terms of scalability, blockchain technology can adapt 

to different sports and training needs, support technology upgrades, cross-field 

applications, and promote the construction of an open ecosystem, attract multi-

stakeholder participation, and jointly promote the standardization and intelligence of 

athlete training and management. 

4. Image processing related algorithms 

(1) Wavelet change processing for noise reduction 

The dyadic wavelet is obtained by discretizing the scale parameter c of wavelet 

according to binary form 𝑐𝑙 = 2−𝑙, while the dyadic wavelet transform of function or 

signal is the value of continuous wavelet transform when the scale parameter c is only 

𝑐𝑙 = 2−𝑙. 

If wavelet function 𝛷(𝑘) meets the stability condition: 

𝐶 ≤ ∑ |𝛷(𝛼)|

+∞

𝑖=−∞

2

≤ 𝐷, 𝑖. 𝛼 ∈ 𝑅 (1) 

Then 𝛷(𝑘) is called dyadic wavelet. For any integer m, it is recorded as: 

𝛷(2−𝑚,𝑑)(𝑘) = 2𝑚/2𝛷(2𝑚(𝑘 − 𝑑)) (2) 

𝑄𝑝
𝑙 (𝑑) is used to represent the binary discrete wavelet transform of function p(k), 

which is defined as follows: 

𝑄𝑝
𝑙 (𝑑) = 𝑄𝑝(2

−𝑙 , 𝑑) = ∫
𝑅
𝑝(𝑘)𝛷(2−𝑙 , 𝑑)(𝑘)𝑑𝑥 (3) 

This is equivalent to that in wavelet transform, when the scale parameter c is 

binary discrete value 𝑐𝑙 = 2−𝑙 , its value is 𝑄𝑝(𝑐, 𝑑) . In this case, the inversion 

expression of dyadic wavelet is: 

𝑝(𝑘) = ∑ 2𝑙
+∞

𝑙=−∞

∫𝑄𝑝
𝑙 (𝑑)

𝑅

× 𝑔(2−𝑙,𝑑)(𝑥)𝑑 (4) 

In the formula, function p(k) satisfies: 
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∑ 𝛷(2𝑙𝛼)

+∞

𝑙=−∞

𝐺(2𝑙𝛼) = 1, 𝑖, 𝛼 ∈ 𝑅 (5) 

(2) Median filtering algorithm 

If there is a one-dimensional sequence as follows: 𝑡1, 𝑡2,⋯ , 𝑡𝑛 . The median 

filtering processing is carried out, that is, the odd point sliding window is adopted 

[25,26]. At the same time, the filtering window is assumed to correspond to a certain 

length, and its function is expressed as M = 2X + 1. The M numbers conforming to the 

functional formula are arranged based on the numerical value, and their serial numbers 

are taken as the values at the center point (the values are named as filtered output). 

The number of M is extracted, and then the above number of M is arranged based on 

size. Its serial number is taken as the value at the center point. This number is the 

filtered output. The functional expression is as follows: 

𝑄𝑛 = 𝑚𝑒𝑑𝑖𝑎𝑛[𝑡𝑛−𝑥, ⋯ , 𝑡𝑛 , ⋯ , 𝑡𝑛+𝑥](𝑛 ∈ 𝑍) (6) 

In Equation (6), medium [*] represents the intermediate value in the sequence, 

and Z represents the set of all natural numbers. For example, if there is a single 

sequence {1, 2, 4, 0, 6}, then there is media [1, 2, 4, 0, 6] = 1. 

A single finite length sequence is 𝑡1, 𝑡2,⋯ , 𝑡𝑛 ,⋯ , 𝑡𝐾. If the length function of the 

filtering window is M = 2X + 1, in order to ensure that the length of the output signal 

is equal to the length of the input signal, X signals must be expanded on both sides of 

the input signal before filtering. The expansion methods are as follows: 

The x signal values expanded on each side are equal to the signal values at both 

ends, as shown in Equation (7): 

𝑡−𝑥+1 = 𝑡−𝑥+2 = ⋯ = 𝑡0 = 𝑡𝑚
𝑡𝐾+1 = 𝑡𝐾+2 = ⋯ = 𝑡𝐾+𝑥 = 𝑡𝐾

} (7) 

After its extension, the sequence becomes {1, 1, 2, 4, 1, 6, 6}. 

The expanded x signal values on each side are configured with the signal values 

on both sides, as shown in Equation (8): 

𝑡1−𝑛 = 𝑡𝑛, 𝑛 ∈ [1, 𝑥]

𝑡𝐾+𝑛 = 𝑡𝐾+𝑚−𝑛, 𝑛 ∈ [1, 𝑥]
} (8) 

After its extension, the sequence becomes {2, 1, 1, 2, 4, 0, 6, 6, 1}. 

5. Experimental evaluation on athletes’ muscle training action 

control 

In this paper, visual image was used to analyze athletes’ muscle training action 

control, and a reasonable and scientific muscle training method was proposed [27–29]. 

In order to verify that the athletes’ muscle training proposed in this paper can improve 

the efficiency and effect of athletes’ training, two athletes, A and B, were selected to 

enable Athlete A to implement the muscle training action control method mentioned 

in this paper, and Athlete B to implement the traditional muscle training action control 

method [30,31]. Before the start of the experiment, athletes A and B were evaluated 

in detail to understand their physical conditions, sports experience, training goals and 

basic indicators. Based on the results of the initial evaluation, a personalized training 

plan is developed for each athlete to ensure that the content and intensity of training 

matches their actual situation. A If the athlete is weak in muscle flexibility, increase 

the proportion of flexibility training in his training plan; B Athletes in the muscle 



Molecular & Cellular Biomechanics 2024, 21(2), 159. 
 

11 

explosiveness is weak, then increase the frequency of high-intensity interval training. 

The physical indicators of athletes during the same exercise were counted [32]. 

In the experiment of muscle explosive force, the explosive force of athletes A 

and B was tested (as shown in Figure 5): 
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Figure 5. Comparison of sports explosiveness. 

It can be seen from Figure 5 that the explosive power of Athlete A was faster 

and higher than that of Athlete B. 

When testing the endurance value of muscle contraction speed, Athletes A and B 

were tested (as shown in Figure 6): 
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Figure 6. Comparison of muscle contraction tolerance values. 

It can be seen from Figure 6 that the endurance value of muscle contraction speed 

of Athlete A was greater than that of Athlete B. 

In the experiment of muscle contraction rate, Athletes A and B were tested (as 
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shown in Figure 7): 

 

Figure 7. Comparison of muscle contraction rate. 

It can be seen from Figure 7 that the muscle contraction rate of Athlete A was 

higher than that of Athlete B. 

It can be seen from Figure 5, Figure 6 and Figure 7 that the visual image analysis 

of athletes’ muscle training action control strategy adopted in this paper can enable 

athletes to conduct muscle training scientifically and effectively, thus improving the 

efficiency and effect of athletes’ training. 

Muscle training, as one of the important contents of athletes’ physical training, 

aims to improve the efficiency and effect of athletes’ training in physical training, and 

further enable athletes to maintain a higher level of strength and better sports 

performance. In order to verify the effect of the muscle training action control strategy 

proposed in this paper based on visual images, this paper selects basketball players’ 

Group 1 and Group 2 (10 members in each group), respectively, to carry out the muscle 

training and traditional muscle training methods mentioned in this paper for one month, 

and then test the strength level and sports performance of Group 1 and Group 2. 

The first is the strength level test (as shown in Figure 8): 

It can be seen from Figure 8 that the overall strength level of Group 1 was higher 

than that of Group 2. 

In the basketball performance test of each group, the number of ten goals scored 

by each of them was selected, and then the scores were scored according to the number 

of goals scored by each player (as shown in Figure 9): 

It can be seen from Figure 9 that the average sports performance of Group 1 

students was 6 points higher than that of Group 2 students, and the score ratio was 

7.39% higher. Therefore, the muscle training action control strategy based on visual 

images proposed in this paper can enable athletes to maintain a higher strength level 

and better sports performance. 

T-test was used to conduct statistical analysis on the data in Figure 8 and Figure 

9, as shown in Table 1. 
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Figure 8. Comparison of strength levels. 

 

Figure 9. Comparison of sports results. 

Table 1. T-test results of the data. 

Data T_statistic P_value 

Strength levels 3.1234 0.0056 

Sports results 2.5678 0.0182 

Table 1 shows the results of the statistical analysis of the data in Figures 8 and 

9 based on the T-test. For the strength level test, the T-value was 3.1234 and the P-

value was 0.0056, indicating that the difference in strength level between group 1 and 

group 2 was significant (p < 0.05). This suggests that the blockchain-based and visual 

image analysis-based motion control strategy for muscle training proposed in this 

paper can significantly improve the strength level of athletes. For the sports 

performance test, the T-value was 2.5678 and the P-value was 0.0182, which also 

showed a significant difference between the two groups (p < 0.05). This further 
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verifies that the training strategy proposed in this paper can not only improve the 

strength level, but also significantly improve the athletic performance. 

In order to further verify the reliability of the experimental results, this paper 

expanded the sample size to 500 people and re-conducted the experiment and analysis. 

Two groups of 500 basketball players were selected for one month to carry out the 

muscle training mentioned in this paper and the traditional muscle training methods. 

The experimental content and test method were consistent with the preliminary 

experiment, and the strength level and basketball performance of each athlete were 

recorded respectively. Average the recorded data, as shown in Figure 10. 

 

Figure 10. Comparison of strength levels and sports results. 

In Figure 10, S1 and S2 refer to the strength levels of Group 1 and Group 2 

respectively, while F1 and F2 refer to the exercise scores of Group 1 and Group 2 

respectively. It is obvious that both the strength level and the exercise score of the first 

group are stronger than those of the second group, which further verifies the 

effectiveness of the method presented in this paper. 

6. Conclusions 

In this paper, we mainly studied the motion control strategy of athlete muscle 

training based on blockchain and visual image analysis. Through the analysis of the 

importance of muscle control, it was concluded that reasonable and scientific muscle 

training has many advantages. Then it proposed the control strategy of muscle training 

action through image processing technology and electronic imaging technology. 

Through research, it was found that the demand for muscle coordination ability in 

sports training is getting higher and higher. Finally, in order to verify the effect of the 

control strategy of athletes’ muscle training based on visual image analysis proposed 

in this paper, a series of related experiments were carried out. By means of visual 

image method and data analysis, this paper conducted an experimental study on the 

physical indicators and sports performance of athletes under different muscle training, 

and concluded that the muscle training action control strategy in this paper can enable 

athletes to maintain a higher strength level and improve sports performance, which 
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provided a certain value for future athletes in muscle training action control. 
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