
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 04 | April - 2026                          SJIF Rating: 8.659                                    ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM61845                                        |        Page 1 
 

OrchestraFlow: A Multi-Agent LLM-Based Workflow Orchestrator for 

Explainable and Autonomous Task Execution 

Ms. M. Sharmila , Gopalakrishnan S , Jeyamoorthi S , Jishnu S , Maanasa Sadagopan , Manikandan K , 

Mrs R Kalaiyarasi 

¹7Faculty, ²³⁴⁵⁶UG Students, Department of  Computer Science and Engineering, 

   Sri Shakthi Institute of Engineering and Technology, Coimbatore -  641062 

---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract - VorkAI is an advanced AI-powered system 
designed to transform voice and text inputs into 
executable workflows using a multi-agent architecture. 
Unlike traditional virtual assistants that provide static 
responses, VorkAI integrates reasoning, verification, and 
execution capabilities to automate real-world tasks such 
as scheduling meetings, sending emails, and managing 
communications.The system utilizes a layered pipeline 
consisting of speech-to-text processing, intent extraction 
using Large Language Models (LLMs), and a multi-agent 
framework including Research, Reasoning, Verification, 
and Explanation agents. These agents collaboratively 
interpret user intent, generate structured workflows, 
validate execution steps, and provide explainable outputs 
with confidence scores.Additionally, VorkAI supports 
multilingual voice inputs using advanced speech 
recognition systems and integrates with external services 
such as Google Calendar, Gmail, and WhatsApp for 
seamless task execution. The system ensures 
transparency through explainable AI, enabling users to 
understand the reasoning behind each action.Overall, 
VorkAI represents a significant advancement in agentic 
AI systems by combining voice interaction, workflow 
automation, and explainability into a unified platform, 
improving productivity and reducing manual effort in 
everyday tasks. 
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1.INTRODUCTION  

 

In the current digital ecosystem, task execution and 

workflow management are largely manual, requiring users 

to interact with multiple applications such as email clients, 

calendars, and messaging platforms separately. This 

fragmented approach increases complexity, consumes 

time, and reduces productivity, especially for non-

technical users.This approach is time-consuming, 

complex for beginners, and slows down rapid prototyping 

and experimentation.Traditional virtual assistants provide 

limited capabilities, often restricted to answering queries 

rather than executing multi-step tasks. They lack deep 

reasoning, contextual understanding, and the ability to 

automate complex workflows across platforms. By 

introducing an AI-powered voice-to-workflow system, 

users can describe their requirements in natural language 

through voice or text, and the system automatically 

interprets the intent, generates structured workflows, and 

executes real-world actions efficiently. The emergence of 

Artificial Intelligence, particularly Large Language 

Models (LLMs) and Agentic AI systems, has transformed 

how machines understand and act upon human 

instructions. By leveraging multi-agent architectures, it is 

now possible to combine reasoning, validation, and 

execution into a single pipeline, enabling intelligent and 

autonomous task automation. This shift enables a more 

intuitive and human-centric interaction model, where 

users communicate naturally while the system handles 

decision-making, workflow generation, and execution 

with explainable outputs and confidence scores. 

Objectives: 

 

Enable users to automate real-world tasks such as 

scheduling meetings, sending emails, and managing 

communications using simple voice or text inputs. Design a 

multi-agent architecture that includes Research, Reasoning, 

Verification, and Explanation agents to collaboratively process 

user intent and generate reliable workflows. Simplify and 

accelerate task execution by reducing manual interactions 

across multiple applications through AI-driven automation. 

Provide explainable AI outputs, including reasoning steps and 

confidence scores, to ensure transparency and trust in 

automated decisions. Support multilingual voice input using 

advanced speech-to-text systems, enabling accessibility for 

diverse users. Integrate with external platforms such as Google 

Calendar, Gmail, and WhatsApp to enable seamless real-world 

execution of tasks. Enable context-aware workflow execution 

by maintaining user memory, preferences, and conversation 

history. Provide real-time processing and response generation 

for efficient and interactive user experience. Ensure validation 

and error handling through a verification agent to improve 

reliability and reduce incorrect executions.Enable iterative 

interaction through conversational workflows, allowing users 

to refine and modify tasks dynamically. 

2. LITERATURE SURVEY 

2.1 Evolution of Natural Language Interfaces to 

Intelligent Task Automation:     

Recent advancements in Artificial Intelligence have 

significantly improved the efficiency of travel planning 
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systems. According to Li et al. (2022), AI-driven 

platforms are capable of automating itinerary generation 

by analyzing user inputs such as budget, preferences, and 

travel duration. These systems move beyond traditional 

search-based methods and provide intelligent, data-

driven travel plans, reducing manual effort and improving 

decision-making for travelers. 

2.2 Emergence of Agentic AI and Multi-Agent 

Systems: 

Personalization has become a key component in modern 

travel applications. Zhang et al. (2023) emphasized that 

machine learning-based recommendation systems can 

analyze user behavior and preferences to suggest  

customized destinations, accommodations, and activities. 

These systems enhance user satisfaction by delivering 

relevant and context-aware suggestions, making travel 

planning more efficient and user-centric. 

2.3 Workflow Automation using LLMs: 

Conversational interfaces have become an important 

component in modern AI-based travel applications. 

According to Sharma et al. (2024), chatbot-driven 

systems enable users to interact with travel platforms in a 

more natural and user-friendly manner. These systems 

can understand user queries, provide relevant 

suggestions, and assist in generating personalized travel 

plans through interactive communication, simplifying the 

overall planning process. 

2.4 Explainable AI in Decision-Making Systems: 

The concept of smart tourism has evolved with the 

integration of AI and cloud technologies. Chen et al. 

(2025) highlighted that modern travel systems can 

provide real-time recommendations, dynamic itinerary 

updates, and automated planning features. These 

systems improve efficiency and convenience; however, 

maintaining data accuracy and reliability remains a 

critical challenge to ensure user trust and system 

effectiveness. 

3.EXISTING SYSTEM 

The current landscape of task automation and virtual 
assistance primarily relies on rule-based systems and single-
model AI assistants such as chatbots and voice assistants. These 
systems are designed to respond to user queries but are limited 
in their ability to perform complex, multi-step task execution. In 
most cases, users must manually interact with multiple 
applications such as calendars, email platforms, and messaging 
services to complete workflows. This fragmented approach 
reduces efficiency and increases dependency on user 
intervention. 

Limited Task Execution Capability: Existing virtual 
assistants such as traditional chatbots and voice-based 
systems can only handle simple, predefined commands 

and lack the ability to execute complex, multi-step 
workflows involving multiple services. 

Lack of Deep Reasoning: Most current systems rely 

on single-pass responses without incorporating 

reasoning or validation mechanisms, leading to 

inaccurate or incomplete task execution. 

No Multi-Agent Collaboration: Conventional AI 
systems operate as a single model without leveraging 
specialized agents for research, reasoning, verification, 
and explanation, resulting in limited decision-making 
capabilities. 

Fragmented Workflow Management: Users are 

required to manually switch between multiple 

applications (e.g., email, calendar, messaging 

platforms) to complete tasks, as existing systems do not 

provide unified workflow automation. 

Lack of Explainability: Current AI assistants do not 
provide transparency in their decision-making process, 
making it difficult for users to understand how outputs 
are generated or to trust automated actions. 

Limited Context Awareness: Many systems fail to 

utilize user memory, preferences, and conversation 

history effectively, resulting in poor personalization and 

reduced efficiency in handling follow-up tasks 

Restricted Multilingual Support: While some 

systems support voice input, they often lack robust 

multilingual capabilities, limiting accessibility for 

diverse users. 

Minimal Integration with External Services: 

Existing solutions offer limited or rigid integrations with 

third-party platforms, restricting their ability to perform 

real-world actions such as sending emails, scheduling 

meetings, or initiating communications seamlessly. 
. 

4. PROPOSED SYSTEM 

The proposed system introduces an AI-driven, voice-
to-workflow automation platform titled “VorkAI.” This 
system moves beyond traditional virtual assistants by 
integrating Large Language Models (LLMs) with a 
multi-agent architecture to interpret user intent, generate 
structured workflows, and execute real-world tasks. By 
combining voice interaction, intelligent reasoning, and 
seamless service integration, the system bridges the gap 
between human intent and automated task execution 

 

• Natural Language & Voice Interface: The system is built a 

• AI-Powered Intent Understanding:At the 
core of the system is an LLM-based intent 
processing engine (e.g., Google Gemini), 
which analyzes user input to extract intent and 
relevant entities such as time, person, or 
message content. This enables accurate 
understanding of user requirements. 

• Multi-Agent Architecture: Unlike traditional 
single-model systems, VorkAI employs a 
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multi-agent framework consisting of: 
• Research Agent for context 

gathering (user memory, contacts, 
preferences)  

• Reasoning Agent for workflow 
generation  

• Verification Agent for validating 
execution steps  

• Explanation Agent for generating 
human-readable explanations  

This architecture ensures robust, reliable, and 
explainable decision-making. 

• Workflow Generation Engine:The system 
converts user intent into structured workflows 
consisting of multiple actionable steps. These 
workflows define how tasks such as 
scheduling meetings, sending emails, or 
messaging users should be executed 

• Execution Engine with Real-World 

Integration: VorkAI integrates with external 

platforms such as Google Calendar, Gmail, 

and WhatsApp to execute tasks automatically. 

The execution engine orchestrates multiple 

actions and passes context between steps for 

seamless multi-step automation.. 

• Context-Aware Memory System: The system 
maintains user context, including preferences, 
past interactions, and contact information, 
enabling personalized and context-aware task 
execution. 

• Iterative Conversational Workflow: VorkAI 

supports continuous interaction, allowing users 

to refine or modify tasks through follow-up 

inputs. The system adapts dynamically based on 

conversation history. 
• Multilingual Voice Support: The system 

supports multiple languages through advanced 
speech recognition technologies, enabling 
accessibility for a diverse user base. 

• Scalable and Extensible Architecture: The 

platform is designed to support future 

enhancements such as additional agents, new 

integrations, and advanced automation 

capabilities, ensuring long-term scalability. 
 

 5. METHODOLOGY 

5.1 Requirement Analysis and Natural Language 

Input: 

The process begins when the user provides travel-related 

details such as destination, budget, duration, and 

preferences through the application interface. This input 

is collected and forwarded to the AI processing layer for 

further analysis and interpretation. 

5.2 Speech-to-Text and Input Processing: 

For voice-based interactions, the system employs a 

multi-stage Speech-to-Text (STT) pipeline using 

services such as Sarvam AI, Google Speech-to-Text, 

and Bhashini as fallback mechanisms. The audio is 

converted into text and, if required, translated into a 

standardized format. The processed text is then cleaned 

and normalized using AI-based text refinement to 

ensure accuracy before intent extraction. 

5.3 Intent Processing via LLM: 

The system utilizes Large Language Models (LLMs), 
such as Google Gemini, to analyze the processed input. 
The LLM performs intent recognition and entity 
extraction, identifying the user’s objective (e.g., 
scheduling a meeting, sending an email) along with 
relevant parameters such as time, recipient, or message 
content. The output is structured into a machine-readable 
format with associated confidence scores. 

5.4 Multi-Agent Reasoning and Workflow 

Generation: 

Once the intent is extracted, the system activates a 

multi-agent pipeline consisting of Research, 

Reasoning, Verification, and Explanation agents. 

• The Research Agent gathers contextual data 

such as user preferences, contacts, and history.  

• The Reasoning Agent generates a structured 

workflow consisting of actionable steps based 

on the identified intent.  

• The Verification Agent validates the workflow 

by checking for missing or incorrect 

parameters.  

• The Explanation Agent produces a human-

readable explanation along with a confidence 

score.  

This collaborative agent-based approach ensures 

accurate, reliable, and explainable decision-making. 

The methodology includes a feedback loop where 

users can provide secondary prompts to refine the 

generated output, fix bugs, or add new features to the 

existing project. 

  

6. SYSTEM REQUIREMENTS 

6.1 Hardware Requirements 

Component Specification 

Processor Intel Core i5 or higher ( or AMD 

equivalent) 

RAM 8 GB minimum (16 GB recommended) 

Hard Disk 256 GB SSD or higher 

Internet High-speed stable internet connection 
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Monitor Standard HD Display (1920x1080) 

                      Table 2: Hardware Requirements 

6.2 Software Requirements 

Component Specification 

Operating System Windows 10/11, macOS, 

or Linux (Ubuntu 20.04 

or later) 

Programming Language Node.js (LTS version ) 

for React and Vite 

environments 

Frontend Framework  Flutter dart 

Styling Framework Tailwind CSS for 

responsive UI styling 

AI Integration Google Gemini API for 

Large Language Model 

capabilities 

 Table 3: Software Requirements 

7. SYSTEM MODULES 

The TripSage application is designed with a modular 

architecture encompassing the following key modules: 

 

• Client Interface Module                                    

This module includes the Flutter mobile 

application, web interface, and API 

integrations, serving as the primary interaction 

layer for users. It supports voice and text inputs, 

displays responses, and provides access to 

workflow history and system features. 

• Voice Processing Module 

This module processes user voice input through 

a multi-stage pipeline, including audio 

preprocessing, speech-to-text conversion, 

translation (if required), and text normalization. 

It uses multiple fallback mechanisms to ensure 

robustness across different languages and 

accents. 

 

• Intent Extraction Module                  
Responsible for understanding user requests, 

this module uses large language models (LLMs) 

to identify user intent, extract entities, and 

assign confidence scores. It acts as the 

foundation for downstream decision-making. 

 

 
 

8. Output 

 

 
 

Figure 1.1 Home page 
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Figure 1.2 User Proessing Page 

 

 

 

Figure 1.3 Contacts page 

 

 

Figure 1.4 Completed tasks page 

 

 

 

Figure 1.5 Mail Confirmation 
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Figure 1.7 Events page 

8. CONCLUSIONS 

The proposed system, VorkAI, effectively addresses 
the growing need for an intelligent, reliable, and efficient 
solution for real-world task automation using natural 
language interactions. By leveraging Large Language 
Models (LLMs) and a multi-agent architecture, the 
system is capable of interpreting user intent, generating 
structured workflows, and executing tasks seamlessly 
across multiple platforms. Unlike traditional virtual 
assistants, VorkAI integrates reasoning, verification, and 
explainability into its core pipeline, ensuring that 
decisions are not only accurate but also transparent and 
trustworthy. The incorporation of specialized agents 
enhances the system’s ability to handle complex, multi-
step workflows with improved reliability and contextual 
awareness. Furthermore, the integration of multilingual 
voice processing and external services such as Google 
Calendar, Gmail, and messaging platforms enables 
practical, real-world applicability. The system reduces 
manual effort, improves productivity, and provides a 
more intuitive and human-centric interaction model. 
Overall, VorkAI contributes significantly to the 
advancement of Agentic AI systems by combining voice 
interaction, workflow automation, and explainable 
decision-making into a unified framework. The 
proposed system lays a strong foundation for future 
enhancements, including deeper contextual intelligence, 
expanded service integrations, and scalable multi-
domain automation capabilities. 
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