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PREFACE 

The evolution of disciplines with high coordination and artistic value represents one of the most 
fascinating challenges in sports science and data engineering today. For decades, dance performance 
evaluation has remained anchored to the extraordinary sensitivity and visual experience of instructors 
and judges: an invaluable asset yet structurally exposed to subjectivity and the inability to capture ultra-
high frequency micromovements. This paper summarizes the results of five years of applied research 
conducted at the ASD Energy Blue Dance Academy by Luciano Baù —Senior Data Scientist & BI Specialist 
(Statistics Master's Degree), Federal Sports Technician, and member of the International Dance Council 
(CID)—UNESCO Partner. This dual nature, both computational and fieldwork, guided the project in both 
its architectural vision and its operational development, transforming complex data flows into concrete 
biomechanical metrics. The aim of this work is not to replace aesthetic judgment or the pedagogical 
component, but to complement human mastery with an empirical, mathematically rigorous, and 
reproducible tool. By merging inertial sensor technology (IMU), three-dimensional modeling (SMPL), 
deterministic biomechanics, and probabilistic Artificial Intelligence into a single ecosystem, an 
integrated Functional Architecture is taking shape, capable of measuring and interpreting the complexity 
of athletic gestures. We hope this methodology will offer coaches, teachers, and athletes a new way to 
analyze, teach, and elevate the art of dance in modern sport dance. 
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1. INTRODUCTION AND STRATEGIC VISION 

1.1 The Evaluation Paradigm in Dance 

Performance analysis in choreographic art and in highly artistic sports disciplines (such as artistic 

gymnastics, figure skating, and classical/modern dance) has historically faced a fundamental 

methodological dilemma: how to combine the measurable precision of the physics of movement with 

the ineffable aesthetic and emotional judgment? 

For decades, the evaluation of an athlete or dancer has been confined almost exclusively to the critical 

and subjective eye of the teacher or jury. While the teacher's experience is an irreplaceable pillar, visual 

observation alone suffers from intrinsic limitations: 

• Subjectivity and Observation Bias: Ratings inevitably vary between different observers or even at 

different times for the same observer. 

• Limitations of human visual perception: The human eye is unable to sample very high-frequency 

angular accelerations, joint micro-instabilities, or dynamic asymmetries invisible to the naked eye. 

• Empirical Communication Difficulty: Explaining to a student the correction of a complex gesture 

without supporting mathematical data makes learning based on 'trial and error' rather than 

objective, repeatable feedback. 

Dance has always been a territory suspended between two worlds: that of science and that of emotion. 

On one side, the body moves according to invisible yet precise laws, as if every gesture were written in a 

physical score unseen. On the other, the teacher's gaze, capturing nuances, intentions, and vibrations, 

transforming a movement into a story. 

For decades, the evaluation of dance—and especially of dancesport, with its Standard and Latin 

American disciplines—has been entrusted almost exclusively to the human eye. An expert eye, certainly, 

but still human: subject to emotions, preferences, styles, memories, and sensitivities. 

Yet, beneath the surface of a Natural Turn or a Cha Cha Lock Step, lies a universe of micromovements 

that escape our perception. A 30-millisecond delay in the follower's response. A 12-degree rotation of 

the hips. A frame oscillation of just 2 centimeters. These are tiny details, but they are crucial. They are 

the difference between a "correct" movement and a "perfect" movement. 

Couple dancing, then, adds a further level of complexity: two bodies that must become one, two centers 

of mass that must communicate, two intentions that must synchronize. Connection—that invisible 

thread that binds leader and follower—is a physical phenomenon even before it's an aesthetic one. It's a 

transmission of forces, pressures, and directions. 
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And so, the question that guided this project arose: Is it possible to combine the precision of science 

with the magic of art? Is it possible to measure what has so far only been perceived? 

1.2 The Project: Five Years of Innovation 

The primary objective was to create a technological architecture capable of overcoming the dichotomy 

between 'Science' and 'Art'. 

 

"The aim is not to replace the eye and sensitivity of the dance teacher, but to equip him or her with an 

empirical and rational tool that transforms pedagogical intuition into numerical scientific evidence." 

— Luciano Baù 

 

The result of this research is the 'Functional Architecture for Integrated Performance and Motion 

Analysis', a hybrid system capable of acquiring kinematics and body dynamics through inertial 

measurement units (IMU), processing them through mathematical and three-dimensional models 

(SMPL), and integrating them with Deep Learning models dedicated to qualitative, stylistic, and postural 

analysis. 

The project tried to build a bridge between two worlds: 

• Biomechanics, which describes movement with numbers, vectors, and angles; 

• The art of dance, which tells the story of movement with emotions, lines, and intentions. 

The result is a functional architecture that doesn't seek to replace the teacher, but rather to offer a new 

perspective. An eye that sees what the human eye cannot. An eye that doesn't judge, but measures. An 

eye that doesn't interpret but reveals. 

It is a system that listens to the body through IMU sensors, reconstructs it in 3D with the SMPL model, 

analyzes it with mathematical equations, and then compares it with the ideal beauty through Artificial 

Intelligence. 

A system that doesn't just evaluate: it learns. It learns from the teacher's style, from corrections, from 

preferences, from the athlete's characteristics. It learns from the couple, from their connection, from 

their way of breathing together. 

1.3 Sports Dance as a Living System 

Dancesport—in its Standard and Latin American disciplines—is a living organism. Every figure is a 

dialogue. Every step is a story. Every rotation is a balance between strength and delicacy. 

In the Waltz, the body traces soft circles, as if following the curve of an emotion. In the Tango, tension 

becomes language, and the frame is an architectural structure that supports the intention. In the 

Quickstep, lightness is a defiance of gravity. In the Rumba, the hips express what words cannot. In the 

Cha Cha, speed is a smile. In the Paso Doble, power is theater. In the Jive, elasticity is pure energy. 
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Each discipline has its own specific biomechanics, ideal posture, internal rhythm, and partner dynamics. 

And each discipline can be measured, analyzed, and understood. Not to take away the magic of dance. 

But to restore its full truth. 

1.4 Examples that Tell the Science of Movement 

Slow Waltz — Natural Turn 

The leader rotates his torso 18°, the follower 24°. A 28-millisecond delay separates their intentions. The 

frame oscillates 3 centimeters. They are numbers. But they are also a story: the story of a connection 

that can become more stable, more fluid, more harmonious. 

Cha Cha Cha — Cuban Motion 

The pelvis tilts 6°, but it should tilt 12°. The foot velocity is 420°/s. The lateral asymmetry is 12%. These 

are numbers. But they are also an invitation: an invitation to discover the true fluidity of Latin 

movement. 

1.5 Athletic Preparation as the Foundation of Dance 

Sport dance isn't just art: it's also sport. It requires strength, stability, endurance, mobility, and elasticity. 

It requires a body capable of sustaining beauty. 

Athletic preparation then becomes an invisible score that supports the choreography. Training that 

serves not only to "improve technique", but also to enable the body to express the dance effortlessly, 

painlessly, and without limits. 

1.6 A Vision for the Future 

This project isn't just a technological system. It's a vision. The vision of a dance that can be deeply 

understood. The vision of a teaching method that can become more precise, more empathetic, more 

effective. The vision of a couple who can grow together, supported by data that doesn't judge, but 

enlightens. The vision of an art that doesn't fear science, because it knows that science can only make it 

greater. 

2. GENERAL STRUCTURE OF THE SYSTEM AND ARCHITECTURAL 

PRINCIPLES 

The functional architecture of the system develops along two complementary but conceptually distinct 

methodological lines that converge in a central synthesis module and a continuous learning cycle 

(machine learning feedback loop). 
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2.1 The Two Branches of Analysis: Deterministic vs. Stochastic 

Every complex system has a heart that beats to two rhythms: one regular, measurable, and predictable; 

the other freer, more intuitive, capable of grasping what eludes formulas. Dance is no exception. And so, 

too, our system of analysis arises from this duality: the deterministic branch and the stochastic branch. 

The first is the realm of physics, mathematics, and the laws that govern movement. The second is the 

realm of interpretation, style, aesthetic quality, and what makes dance an art and not just a 

biomechanical gesture. 

Together, these two branches form a single architecture: a bridge between what can be measured and 

what can be felt. 

2.1.1 The Deterministic Branch: The Science that Observes the Body 

The deterministic branch is like a silent observer that records every detail of the movement. It doesn't 

judge, it doesn't interpret: it measures. 

The small and lightweight IMU sensors become the invisible narrators of the dance. They collect 

accelerations, rotations, inclinations, and vibrations. Every step, every rotation, every oscillation of the 

frame becomes data, a number, a trace. 

The Standard dance seen from the deterministic branch: 

• Waltz: The system records torso rotation, knee flexion, center of mass trajectory, and frame 

stability. 

• Tango: The system observes the controlled stiffness of the frame, the direction of the forces and the 

precision of changes in direction. 

• Quickstep: Every jump, every bounce and every vertical acceleration becomes a value that tells the 

story of the defiance of gravity. 

Latin dance seen from the deterministic branch: 

• Cha Cha: The system records the speed of weight changes, pelvic rotation and the fluidity of the 

Cuban Motion. 

• Rumba: Every lateral swing, every tilt and every rotation of the pelvis becomes a data point that 

reveals the quality of the movement. 

• Jive: The system captures elastic power, neuromotor reactivity and kick speed. 

2.1.2 The Stochastic Branch: The Art that Interprets Movement 

If the deterministic branch is the science that observes, the stochastic branch is the art that interprets. 

This is where Artificial Intelligence comes in, not as a judge, but as a trained eye. An eye that has seen 

thousands of performances, that has learned to recognize style, posture, fluidity, and musicality. 

AI doesn't just measure what happens: it understands what it means. 

The Standard Dance seen from the stochastic branch: 
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• Waltz: The AI perceives the smoothness of the movement, the continuity of the lines, the quality of 

the rise and fall. 

• Tango: Recognizes tension, firmness of frame, precision of changes of direction. 

• Quickstep: Captures lightness, clean bounces, clarity of rhythm. 

Latin dance seen from the stochastic branch: 

• Cha Cha: The AI observes the liveliness, the clarity of the steps, the quality of the Cuban Motion. 

• Rumba: Perceives the sensuality of movement, the fluidity of the pelvis, the precision of the lines. 

• Jive: Recognizes the energy, responsiveness, and cleanliness of the kicks. 

 

Table 1: Structural and methodological comparison between the Deterministic Branch and the Stochastic Branch 

Characteristic Deterministic Branch (Quantitative) Stochastic Branch (Qualitative) 

Object of Study Physical parameters, kinematics, joint 

dynamics, forces and accelerations. 
Artistic expression, adherence to style, 

postural quality, harmony and aesthetics. 

Data Source Inertial Sensors (IMU Sensors), 

Accelerometers, Gyroscopes, 

Magnetometers. 

HD/4K Video Streams, Aesthetic Postures, 

Style Matrices, Figure Recognition. 

Nature of Models Mathematical and Physical Models, 3D 

SMPL Conversion, Equations of Motion. 
Deep Learning Models (CNN, GCN), 

Technical Figure Templates, Pattern 

Recognition. 

Primary Output Kinematics (joint degrees, speed) and 

Dynamics (forces, moments). 
Qualitative Analysis, Degree of Stylistic 

Match (AI Figure Match %). 

 

2.2 The Concept of Closed-Loop Performance Monitoring 

The architecture is conceived as a closed-loop system. The process begins with the PERFORMANCE 

ANALYSIS block (Monitoring & Feedback), divides into dual acquisition, develops a synthetic score 

(Integrated Performance Result Score), and constantly feeds both the athlete/teacher and the Artificial 

Intelligence training module (Integrated Pattern - Custom AI Training). Any system that wants to grow 

must learn from what it observes. Our system doesn't just record and analyze: it feedback, corrects, 

learns, and evolves. It's a closed loop, a continuous dialogue between the athlete, the teacher, the 

technology, and the dance itself. 

How the closed loop works: 

1. The dance is performed. 

2. The system observes. 

3. The deterministic branch measures. 

4. The stochastic branch interprets. 
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5. The system integrates the results. 

6. Provides clear, human, and understandable feedback. 

7. The athlete corrects. 

8. The system learns from corrections. 

It's a never-ending process. Every performance becomes a new piece of knowledge. Every correction 

becomes a new lesson for the AI. Every improvement becomes a step forward in dance. 

2.3 A System that Unites Science and Art 

The beauty of this architecture lies not only in its complexity, but in its ability to unite different worlds. 

Science observes the body. Art observes the soul. Technology observes both. 

The deterministic branch describes dance as a set of forces, angles, and velocities. The stochastic branch 

describes it as a set of emotions, lines, and intentions. And the integrated system unites these two 

narratives into a single story: the story of the performance. 

2.4 Dancesport as a Technological Ecosystem 

Thanks to this architecture, sport dance becomes an ecosystem in which: 

• The body is a language; 

• Technology is a translator; 

• AI is a living archive; 

• The teacher is a storyteller; 

• The athlete is an author; 

• The couple is a dynamic system that evolves over time. 

Every move—from the Natural Turn to the Cha Cha Lock Step—becomes a story that can be analyzed, 

understood, and improved. Every couple becomes a universe of connections, rhythms, pressures, and 

intentions. Every workout becomes a journey toward a more conscious, precise, and freer dance. 

3. DETAILED ANALYSIS OF THE FUNCTIONAL DIAGRAM BLOCK BY BLOCK 

In this section, each individual component of the project's architectural scheme is examined in detail. 

3.1 Main Block: Performance Analysis (Monitoring & Feedback) 

It represents the entry and exit point of the operational flow. In this phase, the parameters of the 

exercise or routine to be performed are defined. The system monitors the athlete's performance in real 

time or deferred and redistributes the information flows to the two processing branches. 

Every dance begins with an intention. A shared breath, a light touch, a frame that builds like a small 

living architecture. The system observes this initial moment with the delicacy of one who knows that 

everything that comes after is born from here: from the preparation, the posture, the choice of figure, 

the rhythm that flows beneath the skin. 
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The main block is where the dance takes shape. This is where the goals, figures, style, and quality of 

movement you want to achieve are defined. It's like opening a book and choosing the chapter you want 

to tell. 

3.2 The Deterministic (Quantitative) Branch 

The deterministic branch is the part of the system that listens to the body with the precision of science. 

It doesn't get distracted by the music, the emotion, or the story the couple is telling. It focuses on the 

invisible details: accelerations, rotations, inclinations, vibrations. 

A. QUANTITATIVE (Technical IMU Sensors) 

IMU (Inertial Measurement Units) sensors represent the core hardware of the deterministic branch. 

Applied to key anatomical points of the athlete (e.g., pelvis, spine, upper and lower limbs), these sensors 

record three fundamental parameters at high frequency (up to 1000 Hz): 

• Accelerometer (3-axis): Measures linear accelerations and impact forces. 

• Gyroscope (3-axis): Measures the angular velocity of joints during rotations and jumps. 

• Magnetometer (3-axis): Provides a constant magnetic reference for orientation in three-

dimensional space. 

IMU sensors are little storytellers. They capture what the eye can't see: the speed at which the foot 

leaves the ground, the rotation of the hips during a chassé, the micro-oscillation of the frame in a tango. 

B. SMPL 3D Model Converter 

The raw data from the IMU sensors is sent to the SMPL (Skinned Multi-Person Linear Model) converter. 

This algorithm transforms the Cartesian and angular coordinates of the sensors into a high-fidelity digital 

3D avatar model. The SMPL model isolates the body geometry from clothing and the background, 

allowing for pure biomechanical analysis. 

The SMPL model is a kind of digital sculpture. It takes raw sensor data and transforms it into a three-

dimensional body, an avatar that faithfully reproduces the athlete's geometry. 

C. Mathematical Model 

The mathematical model receives the 3D representation and applies the laws of classical mechanics. It 

calculates centers of mass, moments of inertia, force vectors, and joint constraints. It allows us to 

determine the energy efficiency of the sporting gesture. 

D. Kinematics & Dynamics Data 

This block generates the final output of the deterministic branch. The data produced includes: 

• Kinematics: Joint extension/flexion angles, spatial trajectories, linear and angular velocities, 

accelerations. 

• Dynamics: Estimated ground reaction forces, joint torques, biomechanical load supported by the 

spine and knees. 
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3.3 The Stochastic Branch (Qualitative) 

If the deterministic branch is the science that observes, the stochastic branch is the art that interprets. 

Here, dance is no longer just a combination of forces and angles: it becomes style, fluidity, musicality, 

expressiveness. 

A. QUALITATIVE (Artistic Interpretation, Recognition) 

This unit manages the expressive, non-numerical aspects of dance. Through high-definition cameras, it 

captures artistic interpretation, musicality, timing, and the fluidity of changes of direction. 

B. Aesthetic Posture 

Specific focus on the athlete's "line". In dance and gymnastics, posture must not only be biomechanically 

sound, but must also meet specific aesthetic standards (e.g., the "en dehors" in classical ballet, the 

extension of the toes, the alignment of the shoulders with the pelvis). 

C. Video Model (Gold Standard Target) 

This represents the ideal reference model ('The Perfect Performance'). It can consist of a video of a 

professional dancer performing or a computer-generated ideal model. It serves as a benchmark for the 

AI module. 

D. AI-Driven Artistic & Postural Evaluation (with Technical Figure Templates) 

It is the neural engine of the stochastic branch. Based on deep neural networks (Deep Learning), this 

module performs three fundamental tasks: 

• Deep Learning for Dance Styles: Automatically recognize dance styles (Classical, Modern, 

Contemporary, Urban) and verify that they reflect the specific style's body language. 

• Posture Comparison & Correction: Real-time comparison between the athlete's posture and the 

technical figure templates stored in the database. 

• Custom Gold Standard Video Comparison: Digital overlay and spatiotemporal comparison between 

the athlete's video and the reference video. 

E. Qualitative Analysis 

Output from the stochastic module that translates AI analysis into qualitative reports that the teacher 

can understand (e.g., 'Poor instep extension in the second second,' 'Excellent musical synchronicity.') 

3.4 The Integration and Synthesis Block 

Here, science and art meet. The deterministic and stochastic branches merge into a single assessment: 

the Integrated Performance Result Score. 



Functional Architecture for Integrated Performance and Motion Analysis | Page 12 

A. VS / AI Figure Match & Artistic Success % 

It's the intersection between objective physical data (kinematics) and the AI's qualitative assessment. 

The system calculates a percentage match (Match %) between the athlete's figure and the ideal figure, 

both from a technical-biomechanical and an artistic-aesthetic perspective. 

B. INTEGRATED PERFORMANCE RESULT SCORE (Integrated Score) 

The mathematical heart of the system. It combines deterministic data (Kinematics and Dynamics) with 

stochastic metrics (Qualitative and % Match). The result is a Unified Integrated Score, a concise yet 

detailed metric that provides both the instructor and the athlete with a comprehensive, 360-degree 

performance assessment. 

C. INTEGRATED PATTERN (Custom AI Training) 

This is what makes the platform a constantly evolving "intelligent" system. The data from each individual 

assessment (Integrated Score) and the corrections manually made by the teacher are fed back into the 

AI training system (Custom AI Training). This allows the neural model to customize itself to the ASD, 

learning the specific teaching methods, the instructors' styles, and the unique characteristics of 

individual athletes. 

4. TECHNICAL GLOSSARY AND DICTIONARY OF TERMS 

To facilitate consultation of the documentation by technicians, teachers and researchers, a detailed 

explanation of the terms used in the diagram is provided below. 

A glossary is often perceived as a cold list of definitions. But in dance—and especially in dancesport—

each term is a little story, a fragment of knowledge that illuminates a gesture, an intention, a dynamic. 

This chapter aims to be a map, a journey through the words that construct our movement architecture. 

 

Table 2: Dictionary of technical terms and operational definitions 

Term / Acronym Technical and Operational Definition in the Project 

Deterministic (Deterministic) Computational approach in which the same initial conditions (sensor data) 

always produce exactly the same results (forces and angles), applying 

rigorous mathematical equations from classical physics. 

Stochastic (Stochastic) A probabilistic, neural approach used to analyze complex, non-directly 

quantifiable phenomena, such as artistic expression, visual harmony, and 

style. 

IMU (Inertial Measurement Unit) Inertial Measurement Unit. An electronic sensor that integrates an 

accelerometer, gyroscope, and sometimes magnetometer to detect the 

orientation and acceleration of a body in space. 
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Term / Acronym Technical and Operational Definition in the Project 

SMPL 3D Model Skinned Multi-Person Linear Model. A digital model of the human body 

based on shape and pose parameters, capable of transforming raw motion 

data into a realistic 3D mesh. 

Kinematics Branch of mechanics that describes the movement of bodies (positions, 

velocities, accelerations, joint angles) without considering the forces that 

cause it. 

Dynamics Branch of mechanics that studies the forces, torques, and masses that 

generate or modify the motion of the human body. 

Gold Standard Target The ideal reference model or 'perfect' performance against which athletes' 

performances are compared to measure deviations. 

Deep Learning A subset of Artificial Intelligence based on multi-layered artificial neural 

networks, capable of learning complex patterns directly from images, videos, 

or sensor signals. 

Integrated Score Final synthetic numerical index that weights and merges both physical 

quantitative data and aesthetic qualitative data to give a global and rational 

rating of the performance. 

Feedback Loop Closed-loop process in which the system's output is reused as input to 

improve the athlete's future performance or to retrain Artificial Intelligence 

models. 

 

5. EDUCATIONAL, SCIENTIFIC IMPACT AND PRACTICAL APPLICATIONS 

Dance is an art passed down through gestures, words, and intuitions. A teacher observes, corrects, and 

guides. An athlete listens, practices, and repeats. A couple builds a shared language of pressure, 

breathing, and intention. 

Yet, no matter how profound the teacher's experience, there are details that escape. Invisible 

micromovements, imperceptible delays, minimal frame oscillations, load variations that no human eye 

can detect. 

Technology doesn't replace this experience: it amplifies it. To give the teacher a new perspective. To 

give the athlete a new awareness. To give the couple a new harmony. 

5.1 A New Tool for the Teacher and Sports Technician 

The integration of this system into the daily operations of an ASD radically transforms the teaching of 

dance and sport: 
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• Objective Gesture Correction: The teacher can show the athlete the precise moment when a jump 

loses stability or a posture deviates from the ideal model, supporting their judgment with graphs 

and 3D visualizations. 

• Injury Prevention: Joint dynamics monitoring detects abnormal overloads on the ankles, knees and 

spine before they turn into injuries or chronic pathologies. 

• Training Personalization: Every athlete has a unique biomechanical profile. The AI identifies the 

student's structural strengths and weaknesses, suggesting targeted strengthening or flexibility 

exercises. 

• Tracking Progress Over Time: Storing your Integrated Score history allows you to track your athletic 

and artistic growth curve in a mathematical and irrefutable way. 

Imagine a teacher observing a Natural Turn in a Waltz. He sees the fluidity, the smoothness, the 

continuity. But he can't see the 18° rotation of the torso, nor the 3-centimeter oscillation of the frame, 

nor the 28-millisecond delay in the follower's response. The system, however, can. 

5.2 Injury Prevention: Dance that Protects the Body 

Dancesport is an art, but it's also a sport. And like any sport, it requires attention, care, and prevention. 

The system analyzes joint loads with the precision of an invisible physiotherapist: torque, pressure, 

ground reaction forces, asymmetries, and overloads. Prevention becomes part of the dance. Dancing 

becomes safer. The body becomes more protected. 

5.3 Training Personalization: The Athlete as a Unique Work 

Every athlete is a universe. They have a story, a body, a posture, a dynamic, a sensitivity. They have 

strengths and weaknesses. 

The system does not offer generic workouts: it builds them to measure: 

• For Standard disciplines: frame stability, center of mass control, aerobic endurance, fluidity of rise & 

fall. 

• For Latin American disciplines: pelvic mobility, elastic power, lactic resistance, neuromotor 

reactivity. 

• For couples: connection, synchronization, pressure, nonverbal communication. 

5.4 Tracking Progress Over Time: The Growing Dance 

Dance is a journey. A journey of trial and error, improvement, and discovery. The system records every 

performance, every score, every correction. It builds a story: the story of the athlete, the couple, and 

their evolution. The Integrated Score becomes a timeline. 
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5.5 Teaching the Future: An Art Guided by Science 

This system isn't intended to change dance. It aims to amplify it. It aims to give teachers a new tool, 

athletes a new awareness, and couples a new harmony, transforming teaching into a richer, more 

precise, and deeper dialogue. 

6. CONCLUSIONS AND FUTURE DEVELOPMENTS 

Dance is an ancient art. It was born long before science, long before technology, long before the 

numbers we use today to understand it. This project—this functional architecture that combines 

biomechanics, technology, artificial intelligence, and art—is a bridge between what dance has always 

been and what it can become. 

6.1 Dance as a Living System 

After five years of research, one thing became clear: dance is not just movement. It is a living system. 

Every step is a balance. Every rotation is a story. Every connection is a dialogue. Every figure is a 

universe. 

6.2 Technology as the New Eye of the Dance 

IMU sensors have become ears perched on the body. The SMPL model has become a three-dimensional 

mirror. Mathematics has become an invisible score. Artificial Intelligence has become a learning eye. 

Technology doesn't replace the teacher: it works alongside him. 

6.3 Athletic Training as the Foundation of the Future 

The dance sport of the future will be increasingly body conscious. Athletic training will become an 

integral part of the curriculum: functional strength, core stability, joint mobility, elastic power, lactic acid 

resistance, and injury prevention. 

6.4 Teaching the Future: An Art Guided by Science 

Imagine a dance studio ten years from now. The floor is the same. The mirrors are the same. The music 

is the same. But something has changed. Next to the teacher is a system that observes. Next to the 

athlete is feedback that guides. Next to the couple is technology that listens. 

6.5 Augmented Reality, Artificial Intelligence, Sensors: The Tomorrow of Dance 

The future of sports dance will be a mix of: 

• Augmented Reality (AR): to show the athlete the ideal posture while dancing; 

• Personalized Artificial Intelligence: which will learn the teacher's style and provide it as feedback; 

• Miniaturized sensors: which will become invisible, light, natural; 

• Advanced biomechanical models: which will analyze movement in real time; 
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6.6 A Vision for Modern Sport 

This project isn't just a technological system. It's a vision that places dance, the athlete, the couple, and 

the teacher at the center, uniting the poetry of movement, the precision of science, and the power of 

technology. 

6.7 Conclusion: Dance Becomes Knowledge 

Five years of research have demonstrated that technology and art are not separate universes, but 

powerful allies. They demonstrate that technological innovation does not empty art of its soul but rather 

endows it with a new language. Technology becomes the athlete's greatest ally: it safeguards their 

health, amplifies their educational potential, and illuminates their talent with the light of scientific 

knowledge. 

 

 

 

“… Innovation and ingenuity are born from the power of young people's dreams. Adults 

are merely the means to lead them to their destination. Experience alone, without a 

fresh vision, risks becoming sterile bureaucracy.“ — Luciano Baù 

 

 

 

 



Functional Architecture for Integrated Performance and Motion Analysis | Page 17 
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