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Real-time communication (RTC) refers to the instantaneous 
transmission of information such as voice, video, or text between 
users or systems with negligible latency. RTC technologies have 
evolved from early telephony and radio systems to advanced internet-
based platforms supporting voice calls, video conferencing, instant 
messaging, and live streaming. With the explosion of digital 
interactions, RTC supports critical applications in telemedicine, 
remote work, online education, and immersive environments like 
AR/VR.
Traditional RTC platforms primarily focus on speed, reliability, and 
scalability to minimize delays during data transmission. However, as 
user demands increase for smarter and more context-aware 
communication, integration of AI technologies is becoming essential. 
These AI enhancements enable real-time speech recognition and 
translation, noise suppression, intelligent network routing to reduce 
latency, and security improvements via threat detection, all 
contributing to heightened quality of experience and trust in 
communications.

Real-time communication systems must address critical challenges: 
ensuring low latency, high reliability, and secure transmissions, while 
also providing rich, context-aware user interactions. Existing RTC 
platforms primarily optimize network speed and scalability but lack 
deep AI-enabled intelligence and adaptive security. The problem is to 
integrate advanced AI technologies effectively into RTC to enhance 
communication quality, security, and multilingual accessibility without 
compromising performance.
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Artificial Intelligence (AI) is transforming the landscape of real-time 
communications (RTC) by enabling more intelligent, adaptive, and 
secure systems. Traditional RTC platforms focus primarily on speed, 
reliability, and scalability; however, the integration of AI introduces a 
new dimension of contextual awareness, predictive analytics, and 
personalization. This talk explores how machine learning, deep 
learning, and large language models are being embedded into RTC 
applications to enhance user experiences, optimize bandwidth, and 
support seamless multilingual communication. Specific innovations 
include AI-driven noise suppression, real-time speech-to-speech 
translation, intelligent routing for call quality, and anomaly detection 
for cybersecurity. The session will also highlight emerging use cases 
in telemedicine, remote education, and immersive AR/VR 
environments where AI-driven RTC solutions are pushing the 
boundaries of connectivity. By examining both current 
implementations and future directions, this presentation provides 
insights into how AI is redefining the way people and systems interact 
in real time.

Method of Approach
Our research integrates advanced AI techniques into real-time 
communication (RTC) systems, addressing challenges of clarity, 
latency, scalability, and security.
Noise Suppression & Source Separation
Deep learning models remove background noise from audio streams, 
significantly improving speech clarity across noisy environments. 
Methods include convolutional neural networks (CNNs) trained on 
diverse datasets to isolate speech signals.

Real-Time Speech-to-Speech Translation
Large language models enable speech-to-text and speech-to-speech 
translation with minimal delay, supporting seamless multilingual 
collaboration across RTC platforms. Transformer-based models 
capture language context for accurate translations.

Intelligent Routing & Adaptive Codecs
Machine learning algorithms predict network congestion and 
dynamically select the most efficient routing paths and audio/video 
codecs in real time. This enhances call quality and reduces 
communication latency.

Anomaly Detection for Cybersecurity
AI models monitor communication streams to detect unusual or 
malicious traffic patterns, safeguarding users from fraud, spam, and 
cyberattacks. Unsupervised learning and autoencoders play key roles 
in real-time threat detection.

Call Quality Comparison: 
Traditional vs AI-Enhanced 
RTC
 Clarity: AI-powered noise 

suppression boosts clarity from 
~60% to nearly 90%, ensuring 
crystal-clear voice in noisy 
environments.

 Latency Reduction: AI-driven 
adaptive routing lowers lag 
dramatically, improving 
responsiveness from 50% to 85%.

 Security: With AI-enhanced secure 
delivery, protection rises from ~55% 
to 95%, safeguarding sensitive 

communications.

Applications: Telemedicine, 
Remote Education, AR/VR
 Telemedicine: AI ensures 

reliable doctor–patient 
video calls, supports 
multilingual consultations.

 Remote Education: Real-
time translation + adaptive 
bandwidth for inclusive 
global classrooms.

 Immersive AR/VR: AI 
enables low-latency, high-
fidelity communication in 
the metaverse.

Future Roadmap
 Model compression & 

edge deployment.
 Privacy-preserving AI 

(federated learning).
 Integration with 

5G/6G and quantum 
RTC systems.

Applications & Future Directions

Our integration of advanced AI techniques into real-time 
communication (RTC) systems produced measurable improvements 
in clarity, efficiency, and security:
Clearer Speech: AI removed background noise, making 
conversations easier to understand.
Seamless Translation: Real-time speech translation supported 
smooth multilingual communication.
Reduced Delays: Smarter routing improved call quality with fewer 
drops and faster connections.
Better Security: AI detected unusual traffic and blocked spam or 
fraud in real time.

Challenges

 Latency Overhead: AI processing can add delays if models are 
not optimized.

 Data Privacy: Real-time analysis of audio/video raises 
concerns about sensitive information.

 Bias in AI Models: Speech recognition and translation may 
struggle with accents, dialects, or underrepresented languages.

 Scalability: Running AI at large scale requires powerful 
infrastructure and higher costs.

 Energy Efficiency: Intensive AI workloads increase power 
consumption in RTC platforms.

 User Trust: Some users may be hesitant to rely on AI-driven 
moderation or security.

The integration of artificial intelligence into real-time communication 
systems demonstrates significant advancements in clarity, efficiency, 
and security. Our findings highlight how AI-driven methods—such as 
noise suppression, real-time translation, adaptive routing, and 
anomaly detection—enhance user experience and broaden 
accessibility. At the same time, challenges related to latency, privacy, 
bias, and scalability remain critical areas for future research. Overall, 
AI-powered RTC is poised to redefine digital interaction, enabling 
more reliable, inclusive, and intelligent communication across diverse 
domains including healthcare, education, and immersive 
collaboration.

Conclusion

 “Artificial Intelligence in Telecommunications" (World 
Economic Forum, 2025): Comprehensive review of how AI-
driven automation and orchestration are transforming network 
management, anomaly detection, and user experiences in 
telecommunications and RTC platforms.

 "AI-Powered Communication Frameworks in Industry" (JISEM, 
2025): Covers chatbots, NLP-driven user interactions, and 
smart communication workflows using machine learning and 
deep learning.

 "AI-enhanced AR/VR systems for remote healthcare" (IJIRSS, 
2025): Presents an AI-driven framework integrating AR/VR, 
edge computing, and federated learning for telemedicine and 
remote healthcare applications in RTC.

 "Immersive Technologies in Healthcare: An In-Depth 
Exploration of Current Applications and Future Directions" 
(PMC, 2024): Examines the current landscape and AI’s role in 
enabling immersive RTC for remote education and patient 
care.

 "Review article: The impact of artificial intelligence on remote 
healthcare" (ScienceDirect, 2025): Explores AI’s contributions 
to monitoring, connectivity, and patient engagement in virtual 
care and RTC scenarios.
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