
Shu-Ping Sun, Han-Long Fu &Yan-Hui Wang (2025). 

Interactive experience design of finger exercises based on 

leap motion recognition. In Li, E.Y. et al. (Eds.) Proceedings 

of The International Conference on Electronic Business, 

Volume 25 (pp. 257-266). ICEB’25, Hanoi, Vietnam, August 

21-25, 2025 

Sun, Fu & Wang 

 

 

The 25th International Conference on Electronic Business, Hanoi, Vietnam, August 21-25, 2025 

 257 

Interactive Experience Design of Finger Exercises Based on Leap Motion 

 
Shu-Ping Sun 1,* 

Han-Long Fu 2 

Yan-Hui Wang 3 
_____________________ 

*Corresponding author 
1 Associate Professor, XiangTan University, XiangTan, China, 724346189@qq.com 
2 Master's candidate, XiangTan University, XiangTan, China, 1306909459@qq.com 
3 Master, XiangTan University, XiangTan, China, 984623778@qq.com 
 

ABSTRACT 

This study presents an innovative approach to enhance the interactivity and immersion in the dissemination of traditional 

Chinese medicine (TCM) culture by integrating Leap Motion gesture recognition technology with TCM finger exercises. By 

drawing on the core movements of TCM finger exercises, a gamified interactive system is created using Leap Motion 

technology, featuring scenarios such as exploring virtual herbal mazes and collecting sachet formulas. Using Unreal Engine, 

gesture control, character animations, and a dynamic knowledge card feedback mechanism are implemented to establish an 

immersive environment for popularizing TCM culture. The experimental findings demonstrate that this interactive design 

significantly boosts participants' engagement and learning enthusiasm, effectively resolving the problems of insufficient interest 

and low information transmission efficiency in traditional dissemination models. Through the dynamic integration of gesture 

movements and virtual scenes, the system not only enables the intuitive dissemination of TCM knowledge but also helps 

alleviate hand strain symptoms among modern people through the practice of TCM finger exercises, reflecting the in-depth 

integration of the concepts of "education through entertainment" and "preventive treatment of diseases". This research confirms 

the applicability of Leap Motion technology in the inheritance of TCM culture and offers a reusable technical framework for 

the digital transformation of TCM popularization venues. 
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INTRODUCTION 

In the digital era, hand strain has shown a high prevalence rate and a trend toward younger onset: the prevalence among 

individuals aged 12–24 has increased from 20% to 34%, while the diagnosis rate of carpal tunnel syndrome among 31–35-year-

old office workers has reached 48%, primarily attributed to average daily electronic device use of 12.1 hours. Although 

Traditional Chinese Medicine (TCM) finger exercises can prevent strain through movements such as flexion–extension and 

rotation, their passive dissemination model faces challenges including low entertainment value and inefficient knowledge 

transfer. 

 

To address this, this study proposes integrating Leap Motion gesture recognition technology with TCM finger exercises to 

develop a gamified interactive system using Unreal Engine. Focusing on the "dynamic gesture–virtual scenario" coupling 

mechanism, this design not only enhances user engagement through real-time gesture control but also transforms TCM health-

preserving movements into immersive experiences, achieving simultaneous cultural dissemination and health intervention. This 

approach offers a novel methodology for the digital transformation of TCM. 

 

I.SEVERITY AND YOUNGER TREND OF HAND STRAIN 

The high incidence and younger trend of hand strain in modern society pose a severe challenge to public health. As shown in 

Table 1, the prevalence of hand strain among adolescents aged 12-17 is 20%, rising to 34% in the 18-24 age group. Among 

Generation Z (born 1995-2010) in workplaces under 30 years old, the 2024 diagnosis rates for carpal tunnel syndrome and 

tenosynovitis reached 48%, significantly higher than the 28% rate for those over 35 (Table 2). This trend is closely linked to 

digital device dependency. 

 

As “digital natives,” Generation Z has work behaviors deeply intertwined with electronic devices. Data reveal that Generation 

Z spends over 7 hours daily on computers, and when this time is combined with the time spent on smartphones in 2023, it 

results in a total daily device usage of 12.1 hours—far exceeding other age groups (e.g., 6.8 hours/day for those over 35, Table 

2). Professions such as programming and design involve up to 12,000 daily mouse clicks, tripling the risk of tenosynovitis 
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compared to non-office workers. The 48% prevalence among 31–35-year-olds (Table 1) and their 5–9 hours of daily high-

intensity operation further confirm the linear relationship between workload and strain severity. Smartphone usage exacerbates 

intergenerational hand strain: 2023 saw an average daily smartphone usage of 12.1 hours (Table 3), with 64 minutes spent on 

frequent swiping actions on short-video platforms, significantly increasing thumb joint stress. Among 12–18-year-olds, 55% 

of those gaming continuously for over 3 hours exhibited early tenosynovitis symptoms (Table 1). China’s wrist guard market 

grew from ¥850 million in 2015 to ¥1.47 billion in 2023 (6.5% annual growth), projected to reach ¥1.56 billion in 2024 (Tables 

2, 3). Generation Z’s hand strain incidence rose from 28% in 2015 to 45% in 2023, paralleling the growth of the protective gear 

market, reflecting a passive response to health issues (Table 3). 

 

To address these challenges, this study proposes integrating TCM finger exercises with Leap Motion technology to explore 

their potential in hand strain prevention. TCM finger exercises, as traditional therapies, enhance blood circulation and improve 

hand muscle/tendon flexibility and strength through finger flexion, rotation, and other movements, thereby alleviating fatigue 

and preventing strain-related disorders. 

TABLE 1. Hand Strain Prevalence and Common Conditions Across Age Groups 

Age Range Surveyed Cases Prevalence 
Daily High-Load 

Activity (Hours) 
Common Conditions 

12 - 17 40 8 20% 3 - 5 
Mild finger pain, hand fatigue, occasional wrist 

discomfort 

18 - 24 50 17 34% 3 - 6 Tenosynovitis, mild wrist pain, muscle tension 

25 - 30 60 27 45% 4 - 8 
Aggravated tenosynovitis, early carpal tunnel 

syndrome, finger joint pain 

31 - 35 50 24 48% 5 - 9 
Carpal tunnel syndrome, tendinitis, hand 

numbness 

36 - 40 40 20 50% 6 - 10 
Early arthritis, muscle strain, restricted joint 

mobility 

41 - 45 30 16 53% 5 - 8 
Arthritis, recurrent tenosynovitis, weakened 

grip 

46 - 50 20 12 60% 4 - 7 
Severe arthritis, joint deformation, hand 

dysfunction 

51 - 55 15 9 60% 3 - 6 
Intensified joint pain, muscle atrophy, reduced 

flexibility 

56 - 60 10 6 60% 2 - 5 
Severe joint deformation, self-care difficulties, 

chronic pain 

Source: Author created 

 

TABLE 2. Hand Health and Device Usage: Generation Z vs. Comparison Group 

Metric Data Source Generation Z (2024) Comparison Group (35+) 

Daily Device Usage Duration QuestMobile 13.3 hours 6.8 hours 

Hand Strain Incidence 
National Health 

Commission 
48% 28% 

Wrist Guard Purchase Intention 

《China Wrist 

Guard Market 

Report》 

62% 34% 

Daily Gaming Duration (Teens) 
《Youth Health 

White Paper》 
5.2 hours - 

Source: Author created 

 

TABLE 3. Generation Z Hand Strain Trend, Device Dependency, and Wrist Guard Market Correlation 

Year Gen Z Hand Strain Rate (%) 
Gen Z Device Usage 

(Hours/Day) 
Wrist Guard Market (¥Billion) 

2015 28 5.0 8.5 

2016 30 5.5 9.2 

2017 32 7.9 9.8 
2018 34 8.3 10.6 

2019 36 8.7 11.5 

2020 38 9.1 12.4 
2021 40 9.6 13.4 

2022 42 7.2 14.3 

2023 45 12.1 14.7 
2024 48 13.3 15.6 

Source: Author created  
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LEAP MOTION HARDWARE ARCHITECTURE AND GESTURE RECOGNITION PRINCIPLES 

The Leap Motion device employs two high-resolution infrared cameras and three LEDs for precise gesture tracking. Infrared 

LEDs emit specific wavelengths to illuminate the user’s hands, generating clear images in infrared environments. Using 

binocular vision principles, the cameras capture hand images from different angles to obtain 3D positional and shape data, 

enabling accurate gesture recognition. 

During image processing, the device first applies stereo vision algorithms to calibrate camera parameters and relative positions. 

Stereo matching generates disparity images, and triangulation produces depth maps (Figure 1). A gesture segmentation 

algorithm extracts initial hand positions and initiates real-time tracking. 

 

Source: https://blog.csdn.net/qq_43412584/article/details/107585121. 

Figure 1. Leap Motion Hand Gesture Recognition 

 

Preset gesture models and rules analyze finger bending, palm orientation, hand motion direction, and speed. By matching these 

features with known patterns, gesture meanings are identified. Notably, the device supports multi-gesture and compound 

gesture recognition, enabling natural and intuitive interactions. 

With high-precision cameras, advanced algorithms, and adaptive machine learning, Leap Motion holds broad prospects in 

virtual reality, augmented reality, gaming, and smart assistance. 

 

INTERACTIVE DESIGN PRACTICES BASED ON LEAP MOTION TECHNOLOGY 

Introduction and Core Movements Extraction of TCM Finger Exercises 

During our research, we noticed that hand overuse diseases are becoming more common in modern society, especially among 

people who do long - term fine hand operations, like office workers and craftsmen, and a small number of teenagers. To 

effectively prevent these diseases, we studied various hand health methods and finally chose TCM finger exercises as the 

preventive measure. Combining TCM finger exercises with modern technology, such as using Leap Motion for gesture 

recognition and interaction, can further increase their popularity and user experience. 

Based on relevant literature and TCM finger - exercise videos, we've summarized the core movements of TCM finger exercises 

(as shown in Figure 2): (1) Finger - joint flexion activities, or "three - grabs - upon - waking" in TCM, including half - grab, 

full - grab, and solid - grab. Each grab should be done 30 - 50 times daily, which can boost hand blood circulation and improve 

joint flexibility and coordination; (2) Finger - joint extension, the opposite of flexion, meaning stretching the clenched fist; (3) 

Opposition activities, where the thumb tip touches the tips of the other four fingers in turn; (4) Finger rotation, with each finger 

rotating clockwise and counterclockwise 360°, tracing a circle with the fingertip; (5) Palm - pressing activities: place hands 

together, fingers naturally interlaced, left hand gently pressing the right hand backward, then switch. 
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Source: The hand meridian diagram is from https://shorturl.at/YkuZs; Others: Author created. 

Figure 2. TCM Finger Exercise Movements and Hand Meridian Diagram 
 

In this research, we used Leap Motion to collect hand - motion data from users doing TCM finger exercises. Its sensor has a 

precise coordinate system but a limited range. However, when the user's hand direction doesn't match the sensor's, or is too 

close/far, the camera's view is blocked, leading to inaccurate hand - info capture by the Leap Motion sensor. To ensure accurate 

gesture recognition, we selected and designed TCM finger - exercise movements, choosing proper gestures as key interaction 

points. During system development and based on user feedback, we found that repeated hand - gripping and finger - opposing 

can cause user fatigue. Thus, we picked five main actions from TCM finger exercises (see Table 4). 

 

TABLE 4. TCM Finger Exercise Gesture Function Summary 

Input Processing Output 

Finger Flexion Flexion angle <30° → Fist stateFlexion angle <30° → Fist 
state 

Move Forward 

Finger Extension Flexion angle >30° → Extension state Pause 

Fingertip Opposition Thumb-index distance <2cm Collect Item 

Finger Rotation Index rotation ≥180° (held 1s) Continue 
Experience 

Palm Pressing Palms together (distance <5cm, symmetric) End Experience 

Source: Author created 

Gamification Design Strategy for Gestural Interaction 

In the process of constructing a gamified experience, we ingeniously integrated the traditional element of traditional Chinese 

medicine sachets into the core experience. In the main part of the game, the participants' task is to collect various sachet recipes. 

The history of traditional Chinese medicine sachets can be traced back to ancient China, originating from people's pursuit of 

health and disease prevention. In this interactive design practice, we used five Qingyang sachets (as shown in Figure 3), with 

the most common cloth tiger sachet serving as the design prototype. We digitized it using 3D software and placed it at the exit 

of the maze in the form of a Non-Player Character (NPC). When the participants have collected all the sachet recipes and exited 

the maze, the cloth tiger sachet will appear, indicating the success of the experience.  

 
Source: https://cj.sina.com.cn/articles/view/1885560902/70636046019013f4j 

Figure 3. Five Types of Qingyang Embroidered Sachets 
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To enhance interactivity, we designed a game mechanism (Figure 4) where participants control and adjust character movements 

using gripping gestures. This allows for better character control and lets participants unconsciously practice TCM finger 

exercises during the game. This design helps participants exercise their finger flexibility and experience the benefits of TCM 

finger exercises in a relaxed setting. Thus, we successfully integrated traditional Chinese medicine knowledge with modern 

gaming for cultural inheritance and increased participant engagement. 

 
Source: Author created 

Figure 4. Design Transformation of TCM Finger Exercises 

 

In our virtual maze, herbs for mosquito - repellent sachets grow in their real - plant forms across different areas. These seven 

herbs are mugwort, perilla, clove, agastache, tangerine peel, mint, and honeysuckle. To boost interactivity and learning, we 

used Unreal Engine's box - trigger tech. When participants approach these herbs in the maze, the system triggers a mechanism, 

showing a card - like UI window with herb - related knowledge (Figure 5). 

 

Source: Author created 

Figure 5. Perilla - Chinese Herbal Knowledge Card 

 

In the "Leap Motion controller" blueprint of Unreal Engine, the "get hand data" node periodically extracts hand 3D coordinates, 

posture, and motion information from the sensor. After the "data processing" node parses the raw data, it extracts key parameters 

(such as palm position and finger joint angles). Leap Motion's "hand model" data structure can analyze the position and rotation 

of each phalanx of every finger. Based on the characteristics of TCM exercises, predefined gesture - judgment rules are 

established: a five - finger joint angle of less than 30 degrees indicates a fist, while an angle greater than 30 degrees indicates 

an extension. Subsequently, the "gesture recognition" node matches real - time data with preset features, for example, triggering 

a "clench" signal when the left - hand five - finger joint angle is less than 30 degrees. To improve recognition stability, a 

"gesture duration" parameter is introduced to filter out transient jitter interference. Finally, the "function execution" node maps 

gesture signals to interaction instructions: a fist triggers character movement, and an extension triggers a stop. This process 
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achieves closed - loop control from data acquisition to functional response, ensuring precise gesture - to - virtual - operation 

conversion. 

 

Implementation of Gesture Interaction 

The Blueprint system in Unreal Engine enables dynamic knowledge transfer through multi - sensory interaction, with visual 

scripting and event nodes controlling variables. This design achieved its goal using Unreal Engine 5's character Blueprints, 

level Blueprints, and UMG UI Blueprints. 

The gesture - interaction module is implemented with Blueprint - style programming. Using Leap Motion's API, it's integrated 

into Unreal Engine 5 for accurate hand - info capture, enabling specific finger - motion settings for left and right hands. Once 

the sensor detects hand data, it processes and splits the data of both hands, promoting them to separate variables for effective 

differentiation in later loops (as shown in Figure 6). 

 
Source: Author created 

Figure 6. Class Blueprint for Distinguishing the Left and Right Hands of Participants 

 

In the "Leap Motion controller" Blueprint of Unreal Engine, the "get hand data" node periodically extracts hand 3D coordinates, 

posture, and motion information from the sensor. After the "data processing" node parses the raw data, it extracts key parameters 

(such as palm position and finger joint angles). Leap Motion's "hand model" data structure can analyze the position and rotation 

of each phalanx of every finger (as shown in Figure 7 and 8). Based on the characteristics of TCM exercises, predefined gesture 

- judgment rules are established: a five - finger joint angle of less than 30 degrees indicates a fist, while an angle greater than 

30 degrees indicates an extension. Subsequently, the "gesture recognition" node matches real - time data with preset features, 

for example, triggering a "clench" signal when the left - hand five - finger joint angle is less than 30 degrees. To improve 

recognition stability, a "gesture duration" parameter is introduced to filter out transient jitter interference. Finally, the "function 

execution" node maps gesture signals to interaction instructions: a fist triggers character movement, and an extension triggers 

a stop. This process achieves closed - loop control from data acquisition to functional response, ensuring precise gesture - to - 

virtual - operation conversion. 

 
Source: Author created 

Figure 7. Settings for the Movements of the Right Hand 
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Source: Author created 

Figure 8. Settings for the Movements of the Left Hand 

 

Character Control and Animation 

In this study, the participant's role is set as a student with a lively - colored costume. To realize running, walking, and jumping, 

an animation Blueprint is added. Key - frame animations and the character skeleton are imported into Unreal Engine 5, a third 

- person Blueprint class and game mode are configured, and the mesh in the Blueprint class is set as the imported character 

skeleton. A capsule component, arrow component, skeletal mesh component, spring arm component, and follow - camera 

component are added in the viewport. To ensure smooth transitions between the three actions, a blend space is created, and a 

float variable is added to get the character's movement speed, with speeds of 0, 100, and 500 corresponding to standing, walking, 

and running, respectively. Finally, the blend - space player is called in the character animation Blueprint state machine to output 

the corresponding action animations. To reduce the learning curve for gesture control, mouse control is included as an essential 

attribute. Traditional mouse - control directions and keyboard - based up/down/left/right and WASD - key controls for character 

movement are retained. Meanwhile, Unreal Engine 5's enhanced input function is utilized to customize TCM finger - exercise 

gestures for character movement control (as shown in Figure 9). 

 

 
Source: Author created 

Figure 9. Animation Blueprint for Character Movement 

 

Implementation of Scenario-Specific Features 

The real - time minimap in Unreal Engine relies on Actor - class Blueprints. Integrate a Scene Capture 2D component, set the 

camera to 90° orthographic projection for a top - down static view. Create a render target to map the captured scene image to a 

material, then bind this dynamic result to a UI component via the material editor for real - time minimap updates. Optimize 

spatial perception by precisely adjusting the capture camera's position and height based on the maze layout, and use the level 

Blueprint's logic module to synchronize the character's position with the map display (as shown in Figure 10). 
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Source: Author created 

Figure 10. Blueprint Construction of Real - time Mini - map Function 
 

The core logic of the herbal - collection task is done by multi - level tech collaboration. First, in the third - person character 

Blueprint, an integer variable is set to track remaining herbs, with a text - based user control dynamically converting the value 

to a visual element (e.g., "Remaining Herbs: 3/7") for real - time task - progress feedback. Then, a box - collision component 

is added to the herb model, and interaction scripts are written via the level Blueprint. When the character triggers a collision 

event with a finger-opposing gesture, the system automatically decreases the counter until it hits zero, activating the task - 

completion judgment. This design, coupling lightweight collision detection with gesture recognition, balances interaction 

efficiency and system performance. 

The UI system is built with control Blueprints, covering design and functionality. The design module uses a drag - and - drop 

editor to integrate images, buttons ("Click to Start", "Instructions", "Exit"), and progress bars into a theme - fitting interface. 

The event graph encodes interaction logic through Blueprint nodes, like binding the "Start" button click to a level - jump 

function, the "Exit" button to a process - termination command, and the "Instructions" button to dynamic loading of the guide 

interface. With variable scripts and event - driven responses, user operations are precisely mapped to system functions, ensuring 

immediate and reliable interactions. 

CONCLUSION 

This study demonstrates the effectiveness of integrating Leap Motion with TCM finger exercises in enhancing cultural 
dissemination and health intervention. Gamified strategies improved immersion and learning efficiency, validating the 
“dynamic gesture-virtual scenario” coupling model. Future work may optimize gesture recognition and extend this framework 
to other traditional therapies, advancing TCM’s innovative propagation. 
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