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A B S T R A C T     

 

The purpose of this exploratory study was to Preliminary Design of Smart Glove 

with the Ability to Vibration Measuring System in Shooters. In this Smart glove, 

four sensors with the ability to vibration measuring are placed on the proximal band 

of the index finger, middle finger, wrist and deltoid, respectively. In this exploration 

were used vibration sensor model SW-18010P with dimensions of 14x14 mm. 

Furthermore, the device has the ability to save data on a Micro SD card. The device 

software is written with the programming language C. Lithium Polymer batteries 

(LiPo Battery) is a small sized, little weight and rechargeable battery. The data 

recorded in each time period were saved and transferred to the researcher's mobile 

via Bluetooth. Bluetooth is a wireless technology standard for exchanging data over 

specific distances. This Bluetooth module can achieve serial wireless data 

transmission between microcontroller with the mobile or computer system the 

glove. It's a small DC motor. The primary function of the vibration motor is to 

inform the users of receiving the signal by vibrating. Vibrating motors represents 

dots in braille system. Upon receiving a character, the pattern of vibrating represents 

the character in braille system. The commutation points are arranged in alternating 

polarity pairs, so as the rotor moves; the coils are constantly reversing polarity as 

they pass over commutation points. In this way, the motor continually rotates, and 

at a speed that is proportional to the applied voltage. It seems that coaches and 

athletes can be useful by discovering information about shooters' hand tremors 

during shooting and providing a suitable training program to improve the shooting 

quality of athletes. 
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Introduction 

One of the growing sporting achievements is shooters. Shooters are a precision sport that requires 

consistency and stability of movement so that the arrow is accurate [1, 2]. The characteristics of 

Shooters are releasing arrows through a certain trajectory towards a target at a certain distance [3]. 

Shooters is one of the measurable sports and the accuracy of hitting the target is the most absolute 

thing. In shooting sports, each athlete must be able to throw or shoot their arrows at a predetermined 

target [4]. The physical components needed in Shooters include muscle strength, muscle endurance, 

and balance is a component needed in Shooters because it must be able to hold the body, while on the 

other hand aiming to release the shot [5]. Balance is an integral part of all movement. Balance is 

defined as the ability to maintain motion. The International Shooting Sport Federation defines the 

stages of shooting movements as movement stability, aiming accuracy, and firing fluency. Previous 

studies have suggested that movement stability is positively associated with shooting performance [6, 

7]. Additionally, movement and postural stability directly influence athletic performance. Previous 

studies have reported that balance is an important factor in both daily physical activities and 

professional sports [8]. Balance is achieved through the integration of the visual, proprioceptive, and 

vestibular sensory ability systems [9], which are adjusted according to the situation, tactile sense, 

stimulation, and information obtained through body shaking assisted by lower limb muscle strength 

[10]. Elite shooters have found that their dependence on posture control and muscle strength 

consumption when receiving external stimuli can be reduced through balance [11, 12]. The reduction 

of dependence on posture control and balance ability in the movement process enables better 

competition performance [13]. Strength and conditioning experts should consider the aspect of 

sensory nervous system integration in different balance exercises. However, most studies focused 

only on stability and balance in shooting movements; muzzle trajectory and temporal parameters 

during the movements were seldom analyzed. The stability of movements is affected by insufficient 

lower-limb muscle strength. Through training interventions, lower-limb muscle strength can be 

effectively improved, leading to better athletic performance. For example, effective training methods 

such as vibration training and unstable surface training (UST) have special auxiliary effects in specific 

sports. 

Previous studies on vibration stimulation reported that the g-force produced stimulates the major end 

of the muscle spindle (Ia afferent), thus activating and recruiting more α-motor neurons. This state 

leads to muscle tetanic contraction, which is known as tonic vibration reflex (TVR) [14, 15]. Pluhar 

et al, reported that individual sports require greater concentration and sensitivity to physical and 

psychological change during games, due to anxiety [16]. Inappropriate training for athlete health 

conditions leads to inconsistent performance for every game. In order to help the athlete with 

consistent performance during real games, the coaches need to make immediate analyses of the 

changes in the athlete’s conditions. Therefore, health monitoring systems have received great 

attention from the coaches to monitor all the possible criteria of athletes, including real-time 

monitoring of the athlete's health conditions [17]. The combination of multiple sensors from the 

monitoring system can detect the psychological parameters and assist the coaches to monitor and 

record the athlete's overall health level. Besides that, the monitoring system can compare the previous 

data of athlete performance before, during and after the gaming sessions. A study in China discussed 

the significance of  wearable health monitoring systems facilitating the coaches in analysing the 

athletes' conditions and performances [18]. Accurate understanding of movement characteristics and 

improvement of athletic performance by certain methods have become key points in developing 

athletic skills.  

Shooting is a competition sport in which one aims and shoots on fixed or moving targets. The control 

of weapon stability is a distinctive feature in this sport. Tang et al. emphasized that a controlled grip 

of the weapon and hand in harmony is the most essential fundamental for shooting accuracy [19]. 

According to the contents, good and effective hits are made with perfect trigger control, not with 

perfect sight control. Probably be useful to design a tool that can provide information about the 

shooters hand vibration. Therefore, it takes a lot of training to improve this skill. As seen in the 

resources, all these conditions are about the hand and fingers holding the pistol and shows the 



importance of the hand and fingers holding the pistol. Sports scientists, researchers and coaches have 

to find new and efficient methods to enhance and maintain success by boosting the athlete's 

performance. Therefore, the aim of the present study is the preliminary design of a smart glove for 

measuring the vibration of shooters hands. 

Anxiety in Athlete Performance 
Every sport has specific requirements for winning. Athletes' success, whether in the beginning, 

intermediate, or elite categories, can be primarily determined by their performance during 

competitions. However, good performance does not rely solely on skills. Instead, how to overcome 

anxiety helps athletes 

produce more consistent performance. According to prior studies, athletes who compete in 

individualistic sports report feeling more anxious than those who compete in team sports [20]. 

Individual athletes are more engaged in their skills and abilities without depending on team athletes. 

Anxiety, motivation, stress, selfconfidence, general activation, attention, and team cohesion are all 

psychological factors that influence athletes' performance and well-being. For this reason, athletes 

must work on psychological skills to perform better. A psychological component is crucial for an 

individual sport requiring high accuracy or concentration levels, such as darts, rifle shooting, or 

Shooting or all sports related to shooting. 

Conventional monitoring systems from the coach's practices commonly fail to identify athlete health 

conditions during the early stages of physical or emotional changes. The intense emotional and 

physical pressure the game can bring can hinder athletes' ability to focus on their opponents. In other 

words, if athletes lose concentration during games, their performance will decline [13]. After all, poor 

or inconsistent sports performance will show that the athlete is not in good condition during the 

games. Due to this, technological is necessary for sports trainers to monitor and track athletes' health 

status during practice or competitions. The dataset of health status was gathered by placing the sensors 

on the athlete's body, and collecting useful information throughout all the athlete's movements during 

gameplay. Many studies are concentrating on a wearable device-based health monitoring system to 

improve and enhance sports performance among all levels of athletes. 

A preventive monitoring system encourages a healthy lifestyles or habits by reducing the risk of 

significant illness by automatically identifying and notifying athletes about unhealthy practices. 

Utilizing monitoring system technologies in athletes as assistive devices has contributed to 

incorporating additional devices that improve physical resistance and players' health. A responsive 

system is capable of providing ongoing monitoring and early detection of users' health issues before 

they deteriorate significantly. A responsive system can detect health conditions early and provide 

various health options based on the normal situation. A study in Spain revealed that the monitoring 

systems consists of multiple sensors that detect a possible mistake during any movement of basketball 

players [21]. The device alerts the player when the reading parameter exceeds the optimum index. 

Thus, this monitoring system could detect possible faults while performing movements, and the 

device would alert the player throughout the game session. Monitoring systems commonly used by 

the athletes, sports trainers and coaches during training and games. These monitoring systems are 

essential in obtaining real-time readings from the athlete's body. 

 

Material and Methods 
Design of Smart glove 

The primary goals of the monitoring systems are to monitor the vibration and to alert them of the 

need for precaution when they are in training or in competitions. Numerous sports currently apply 

athlete monitoring equipment to prevent injuries as a standard practice. The overall view of the 

device illustrated in Figure 1. 

 



 

 
Figure 1. Multiple sensors located for measurement and evaluation of hand vibrations. 

 

In this Smart glove, four sensors with the ability to vibration measuring are placed on the proximal 

band of the index finger, middle finger, wrist and deltoid, respectively. In this exploration were used 

vibration sensor model SW-18010P with dimensions of 14x14 mm. Furthermore, the device has the 

ability to save data on a Micro SD card. The device software is written with the programming 

language C. Lithium Polymer batteries (LiPo Battery) is a small sized, little weight and rechargeable 

battery. The data recorded in each time period were saved and transferred to the researcher's mobile 

via Bluetooth. Bluetooth is a wireless technology standard for exchanging data over specific 

distances. This Bluetooth module can achieve serial wireless data transmission between 

microcontroller with the mobile or computer system the glove. We chose Bluetooth because it 

achieves all of the requirements, (Easy to use, Suitable size, lower cost, Less energy consumption). 

 
Figure 2. Bluetooth Module CH-06, and LiPo Battery. 

The primary function of the vibration motor is to inform the users of receiving a signal by vibrating. 

In some applications, vibrating motors represent dots in the braille system. Upon receiving a 

character, the pattern of vibrating represents the character in braille system. Figure 3 shows, the 

internal construction of the vibration motor. The commutation points are arranged in alternating 

polarity pairs, so as the rotor moves; the coils are constantly reversing polarity as they pass over 

commutation points. In this way, the motor continually rotates, and at a speed that is proportional to 

the applied voltage [22]. Figure 4 shows the peak vibrations during shooting. 

 
Figure 3. Vibration motors, :(1) Enclosure top, (2) Rotor (view as mounted), (3) Rotor (inverted view), (4) Enclosure 

bottom, (5) Coils, (6) Commutation points, (7) Alternating power supply circuits, (8) Ring magnet (showing 

representative polar zones), (9) Power supply brushes. 

 



 
Figure 4. Evaluate Hand Motion in during Shooting. 

Discussion 

The purpose of this exploratory study was to Preliminary Design of Smart Glove with the Ability to 

Vibration Measuring System in Shooters. Every sport has its own set of criteria for determining 

victory. Multiple preparations are required for an athlete to become an expert in the sport in which he 

or she participates. Experienced athletes believe that physiological and psychological preparation are 

critical to maintaining consistent performance during training or competitions. For example, the sport 

shooters necessitate intense concentration to ensure that is aims at a particular target [23]. Excessive 

anxiety has become a significant barrier to athlete performance [24]. Identifying early changes in both 

elements of anxiety is essential to optimize the overall performance of the athletes in the competitions, 

so that they can play with their optimal performance in the competitions. For example, the shooters 

require a high focus to ensure that each archer is on a set target. Psychological factors such as anxiety, 

mind concentration, and body temperature and physiological parameters such as heart rate level, 

muscle activation, and skin conductance need to be given attention by athletes [25]. If these two main 

parameters are not achieved at optimal levels, the athlete will face inconsistent and debilitative 

performance and vice versa. Coaches are concerned about these basic parameters in determining their 

athletes’ performance, reported that the athletes' ability to maintain and consistently perform 

throughout each training session would benefit from excellent monitoring of the critical parameter 

data [26]. Therefore, the anxiety monitoring system may gather all the necessary parameter readings 

from the bio-signal sensor by incorporating IoT technology. Athletes and coaches more accurately 

gather data from the parameters with the help of sensor devices as sports technology advances. The 

review shows that the sensors can retrieve and analyse digital data from multiple parameters. By 

comparing and studying the IoT devices in sports anxiety monitoring systems, we can better 

understand that the configuration of the IoTs for health monitoring systems is different for each 

purpose. Researchers have focused on implementing and designing IoT sports health monitoring 

systems to enhance the current services for athlete performance and helping the coaches to analyze 

their athletes’ conditions. 

It is possible to find studies in the literature that investigate the correlation between shooting 

competitions and shooting success. Scores are the result of shot groups (shot distribution) and 

everything we shot on the paper is the result of how we performed on the firing line. Erdogan et al. 

found in the study in which they investigated the effect of handgrip strength for shooting performance 

that as the handgrip strength of female student shooters increased, the scores they had in the 

competition also increased [27]. For an accurate shoot, keeping the pistol and hand under control in 

harmony is essential. As it is seen, literature studies support our findings as well. 

Conclusion 

This study was conducted to evaluate hand motion on shooting accuracy. An answer has been found 

to the hypothesis put forward in the light of the primary purpose of our investigation. According to 

the contents: It seems that coaches and athletes can be useful by discovering information about 

shooters' hand tremors during shooting and providing a suitable training program to improve the 

shooting quality of athletes. 
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  چکیده

در  ستلرزش د یریگاندازه یستمس یتدستکش هوشمند با قابل یهاول یطراح ی،مطالعه اکتشاف ینهدف از ا
 بند ابتدایی یبر رو یببه ترت لرزش یریگاندازه یتدستکش هوشمند، چهار سنسور با قابل ینبود. در ا یراندازانت

با قابلیت نسور از س مطالعه اینقرار گرفته است. در  یدمچ دست و دلتوئ یانی،انگشت م بند ابتداییانگشت اشاره، 
 ینا ین،ده شد. علاوه بر امتر استفایلیم 10×10با ابعاد  SW-18010Pمدل  گیری ارتعاشات دست ازاندازه

 C یسینودارد. نرم افزار دستگاه با زبان برنامه یزرا ن Micro SDکارت  یاطلاعات رو یرهذخ یتدستگاه قابل
وزن و قابل شارژ کم وچک،ک یباتر یککه  LiPo Battery  یمریپل یتیومل یهایباتر از نوشته شده است

 ژوهشگرپ تلفن همراهبلوتوث به  یقو از طر یرهذخ یثبت شده در هر بازه زمان یها. دادههستند استفاده شده است
اطلاعات  تبادل یبرا یمسیب یاستاندارد فناور هاییکی از روشبلوتوث شود. با توجه به آن که انتقال داده می

 یوتریکامپ تمیسس یا یلموبا با یکروکنترلرم ینب یالسر یمسیب یهاماژول بلوتوث به انتقال داده ینا ،است
 اتارتعاش دریافت و انتقال که مسئولکوچک  DCموتور  یک در این مطالعه از .مورد استفاده قرار گرفت دستکش

ند. پس از هست یلبر یستمدهنده نقاط در سنشان یارتعاش یموتورهابود مورد استفاده قرار گرفت به نحوی که 
موتور  یتدر جفت قطب لرزش دستان. گرددمایان مین یلبر یستمس درارتعاش  ی، الگوارتعاش یک یافتدر

دائماً  اهدریافت محرکها با یچپ یمکند. سمیروتور حرکت  در پی آن که  ی، به طورشودتکرار میمتناوب مرتب 
ده متناسب با ولتاژ اعمال ش یموتور به طور مداوم و با سرعت یبترت ینکنند. به ایخود را معکوس م یتقطب

در  یراندازاندر مورد لرزش دست ت یتوانند با کشف اطلاعاتیو ورزشکاران م یانرسد مربینظر م هبچرخد. یم
 واقع شوند. یدورزشکاران مف یراندازیت یفیتبهبود ک یمناسب برا ینیبرنامه تمر یکو ارائه  یراندازیت ینح
 

 نویسنده مسئول

 امیرعلی جعفرنژادگرو نام نویسنده:

 رایانامه:

amiralijafarnezhad@gmail.com 

 استناد به این مقاله: های کلیدیواژه 

 هاولی یطراح. امیرعلی جعفرنژادگرو ،ابراهیم پیری
در  لرزش یریگاندازه یتدستکش هوشمند با قابل

  .(1020. )ورزشی پیشرفته نشریه فناوری. یراندازانت
DOI: 

10.22098/JAST.2025.14573.1336 

 .، تکنولوژیبا کمان یراندازیت یراندازان،، تلرزش یریگاندازه یستمهوشمند، سدستکش 

 

https://jast.uma.ac.ir/ 

https://doi.org/10.22098/jast.2025.14573.1336
https://jast.uma.ac.ir/


 


