Toward Low-Latency End-to-End Voice Agents for Telecommunications (2025 – arXiv)

Study Overview
This study proposes an end-to-end architecture for building a voice agent that integrates:
Automatic Speech Recognition (ASR) -
Natural Language Understanding (NLU / LLM) -
Text-to-Speech (TTS) -

The main objective is to reduce latency in call center environments and enable real-time voice interaction.

Problem Addressed
Traditional voice systems often suffer from:
High latency between processing stages -
 Weak integration among system components -
Unnatural user experience during conversations -

Proposed Solution
Integrating all components into a unified processing pipeline -
      Optimizing data flow between ASR, language models, and TTS -
 Applying techniques to minimize response delay -

Relevance to the Project

This study provides a strong architectural foundation for designing a real-time intelligent voice agent suitable for government call center operations.
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 Cloning a Conversational Voice AI Agent from Call Recording Datasets (2025 – arXiv)

Study Overview

This research focuses on training a conversational voice agent using real recorded call datasets to learn:
Dialogue patterns -
Frequently asked questions -
Appropriate response styles -

Problem Addressed
Developing an effective conversational agent requires realistic interaction data rather than purely synthetic text-based datasets.

Proposed Solution
 Extracting user intents from recorded calls -
Training dialogue models using real conversational data -
  Improving response quality based on observed interaction patterns

Relevance to the Project
This approach can be applied to train the proposed system using historical inquiries related to Saudi labor regulations, thereby improving intent detection and response accuracy.
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 AI-Based Interactive Voice Response Systems (2024 – arXiv)

Study Overview
This study explores the transformation of traditional IVR systems into intelligent AI-driven systems that rely on:
Intent classification
Context understanding
Natural language processing

Difference from Traditional IVR
Traditional IVR systems depend on fixed numeric menus, whereas AI-based IVR systems allow users to speak freely, with the system analyzing and understanding spoken input directly.

Relevance to the Project
The study provides theoretical and technical support for replacing conventional menu-based government call systems with an intelligent conversational voice agent capable of natural interaction.
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 Voice-Based AI in Call Center Customer Service: A Natural Field Experiment (2023 – Production and Operations Management)

Study Overview

This research presents a real-world field experiment comparing human customer service agents with voice-based AI systems in an operational call center.

Key Findings
Reduced waiting times
Lower workload for human employees
Improved operational efficiency
Variations in customer satisfaction depending on inquiry type

Relevance to the Project
This study provides empirical evidence supporting the implementation of AI voice agents in call centers and demonstrates measurable operational benefits, strengthening the justification for the proposed system.
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