
© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002 

IJIRT 187689 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 6708 

Voice-Controlled 3D Hologram Display System 
 

 

Vardhan M. Dhavale1, Shraddha P. Mankar2, Saumya S. Dhorje3, Yadnesh P. Dhomble4, Janhavi A. 

Dhore5, Payal P. Dhaygude6, Tushar P. Dharmale7 
1,2,3,4,5,6,7Vishwakarma Institute of Technology, Pune 

 

 

Abstract—This project presents a voice-controlled 3D 

hologram display system that merges interactive voice 

technology with holographic projection to deliver 

immersive educational and visualization experiences. 

Using a transparent acrylic pyramidal frustum and an 

LCD screen, the system leverages the Pepper’s Ghost 

illusion technique to create floating 3D visuals controlled 

through speech commands. Built using Unity with C for 

rendering and integrated voice recognition software, this 

setup allows users to interact with digital content hands-

free. The result is an accessible, futuristic display 

mechanism suited for classrooms, exhibitions, retail, and 

training environments. The project emphasizes the 

potential of multimodal interfaces in UI/UX, offering 

intuitive interaction in a low-cost, scalable format. 

 

Index Terms—Voice Recognition, 3D Hologram, 

Pepper’s Ghost, Unity, Acrylic Pyramid, Human-

Computer Interaction. 

 

I. INTRODUCTION 

 

Advancements in Artificial Intelligence (AI) and 3D 

visualization have transformed how students interact 

with information. Traditional educational systems 

often fail to engage learners due to their static and 

passive nature. The integration of voice-controlled 

holographic projection enhances learning by 

combining auditory and visual stimuli to deliver 

information in a more interactive way. 

The proposed project, titled “Voice-Controlled 3D 

Holographic Learning Assistant Using Flask,” enables 

learners to interact with holographic projections using 

simple voice commands. The system employs 

Python’s Flask for web serving, SpeechRecognition 

API for voice input, and pyttsx3 for auditory feedback. 

A holographic pyramid projection setup displays the 

corresponding 3D video for topics such as Human 

Heart, Solar System, and Butterfly Lifecycle. 

This project focuses on low-cost educational 

holography that can run on standard hardware while 

maintaining interactive performance. It aligns with 

global efforts to bring immersive learning and AI-

driven education into schools, museums, and research 

environments. 
 

II. LITERATURE REVIEW 

 

Recent literature emphasizes the power of AI and 

holography for interactive learning. 

Abbasi et al. [1] explored major advancements in 

three-dimensional holographic display systems, 

highlighting their potential in communication and 

education. Li et al. [2] provided a mathematical 

analysis of holographic projection algorithms, 

including iterative Fourier transforms and phase-only 

hologram optimization for better image clarity. 

Thiyagesan et al. [3] implemented a voice-controlled 

3D holographic display, confirming the feasibility of 

speech-based holographic visualization. Pattewar et al. 

[4] discussed cloud-based holographic virtual 

assistants, integrating AI and holography for remote 

interaction and digital communication. Praveena et al. 

[5] developed the HVGA (Holographic Virtual 

Gesture Assistant), demonstrating a hybrid system 

combining voice, gesture, and holographic 

visualization to improve learner engagement by 32%. 

Elmarash et al. [6] investigated 3D holographic 

learning in Libyan universities, finding significant 

improvements in student understanding and 

motivation. 

Most previous works focus on standalone holographic 

systems or voice-based assistants, but this project 

uniquely integrates Flask, AI, and holography into one 

low-cost, locally hosted solution for education. 

 

III. METHODOLOGY 

 

A. System Overview 

The proposed Voice-Controlled 3D Holographic 

Learning Assistant uses Flask as the backend server, 
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enabling a dynamic web interface that displays 3D 

holographic content based on voice commands. 

 

Architecture Components: 

1. Speech Recognition Module: Captures voice 

input through a microphone and converts it into 

text using Google’s SpeechRecognition API. 

2. Command Processor: Interprets recognized text 

and identifies keywords (e.g., “heart”, “iron 

man”, “butterfly”) to determine which 

holographic video to display. 

3. Text-to-Speech Engine (pyttsx3): Provides 

spoken confirmation to the user (“Switching to 

Human Heart”). 

4. Flask Web Interface: Renders the topic-based 3D 

hologram video dynamically using HTML and the 

Jinja2 template engine. 

A background thread continuously listens for user 

input while the Flask server handles routing and 

rendering simultaneously. 

 

B. System Flow: 

1. Initialization: Start Flask app and background 

listener. 

2. Voice Input: Capture command and transcribe 

using SpeechRecognition. 

3. Command Recognition: Match against predefined 

topics. 

4. Feedback: Use pyttsx3 for auditory confirmation. 

5. Display: Load the relevant 3D hologram video 

dynamically in the browser. 

@app.route('/') 

def index(): 

    return redirect(url_for('show_topic', 

topic=current_topic)) 

C. Interface Design 

The front-end show.html employs minimalistic design 

principles for maximum visual focus: 

<video autoplay loop muted controls> 

  <source src="{{ url_for('static', 

filename='hologram/'+topic+'.mp4') }}"> 

</video> 

 

Each .mp4 file corresponds to a holographic animation 

(e.g., heart.mp4). The dark background emphasizes 

holographic contrast 

 

 

 

IV.FIGURES AND SYSTEM STATISTICS 

 

 
Figure 4.1 

 

Figure 4.1: Flask-Based System Architecture 

Architecture diagram showing Flask-based 

communication between voice recognition, speech 

synthesis, and holographic display.  

 

 
Figure 4.2 

 

Figure 4.2: Holographic Display Setup Using 

Transparent Pyramid 

Sample hologram projection using pyramid-type 

reflective display (Pepper’s Ghost principle). 

 

Performance Summary: 

Metric Value 

Voice Detection Accuracy 93% 

Response Latency 1.4 s 

CPU Usage 27–30% 

Supported Topics Solar System, Human 

Heart, Butterfly Lifecycle 

Average User Rating 9.2/10 engagement 
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The system operated smoothly on a mid-range laptop 

and was able to run continuous voice-hologram 

interactions without lag or overheating. 

 

V. RESULTS AND DISCUSSION 

 

The assistant successfully recognized commands in 

real-time and displayed relevant holographic content 

with minimal delay. The text-to-speech response 

improved user interaction and made the assistant feel 

more intelligent and engaging. 

Compared to systems described by Thiyagesan et al. 

[3] and Praveena et al. [5], this model requires 

significantly less hardware complexity and cost. The 

locally hosted Flask server allows for deployment in 

offline environments such as classrooms, workshops, 

and fairs. 

Feedback from informal trials with students showed 

increased curiosity and retention of visual concepts. 

The holographic projections of organs and celestial 

systems made abstract topics more tangible and 

memorable. 

VI. FUTURE SCOPE 

 

The integration of AI and 3D holography opens vast 

possibilities: 

• Educational Simulations: Interactive anatomy 

or physics modules that respond to student 

queries. 

• Virtual Museums: Real-time holographic guides 

using voice conversation. 

• Healthcare Visualization: 3D holographic 

imaging for surgical education. 

• IoT Integration: Smart classrooms where 

holograms respond to both voice and sensor 

data. 

Enhancing the system with natural language 

understanding (NLU) and gesture-based interaction 

can make it a complete multimodal assistant for 

education and research environments. 

 

VII. CONCLUSION 

 

This research demonstrates a Flask-based voice-

controlled holographic assistant capable of delivering 

dynamic, topic-specific 3D holographic visuals. By 

combining open-source speech recognition, text-to-

speech, and holographic projection principles, the 

system offers an engaging, scalable, and affordable 

learning interface. 

Such integration represents the next step in interactive 

education, where AI, voice interaction, and 

holography converge to transform how learners 

experience digital content. 
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