
• Solution Overview 

Agent Label is an AI-powered data labeling and annotation automation platform built 
on Azure. 
It enables enterprises to create, validate, and manage high-quality labeled datasets for 
training machine learning and computer vision models. 
Using intelligent agent workflows and generative AI validation, Agent Label significantly 
reduces human intervention while maintaining accuracy and compliance. 

• Problem Statement 

Enterprises face major challenges in preparing high-quality labeled datasets for ML 
model training: 

• Manual annotation is slow, costly, and inconsistent. 
• Complex multi-modal data (images, videos, text, and sensor data) increases 

labeling complexity. 
• Quality control and compliance for large-scale annotation projects are difficult 

to maintain. 
• Lack of automated validation and metadata enrichment slows model 

deployment cycles. 

Agent Label solves these challenges by combining Agentic AI workflows, AWS-native 
scalability, and automated QA to accelerate dataset readiness. 

 

• Solution Detail 

Agent Label is a multi-agent annotation orchestration platform on Azure Kubernetes 
Service with: 

• Application & Interface – Web UI  for annotation workflows 
• Responsible AI Services – Fairness, safety, reliability, accountability, and 

compliance monitoring 
• Orchestration Layer – LangGraph-based context orchestrator for agent 

coordination 
• Specialized Agents:  

 Data Processing Agent – Ingestion, preprocessing, validation 
 Image Annotation Agent – Object detection, segmentation, classification 



 Video Annotation Agent – Frame annotation, tracking, action recognition 
 Sensor/3D Data Agent – Point cloud, LiDAR, 3D bounding boxes 
 Validation Agent – QA, consistency checks, verification 

• LLM Models – Azure OpenAI GPT-4o, GPT-4 Vision 
• MCP Servers – Tool execution for resources, utilities, and prompts 
• Azure Services – Video Indexer, AI Vision, Machine Learning, PromptFlow 
• Agent Memory – Redis (short-term), Cosmos DB (history), AI Search (semantic), 

Vector DB (knowledge) 
• Observability – Azure Monitor, prompt playground, analytics 
• Evaluation – LLM-as-judge, quality scoring, PromptFlow evaluation 

 

• Technical Architecture 

The architecture is deployed within an Azure Kubernetes Service (AKS) Cluster inside 
a Virtual Network (VNet)  ensuring secure, isolated operations: 

 

1. Application & Interface Layer 

• Provides UI for annotation tasks 
• Dashboard for project management 
• Real-time collaboration features 



2. Responsible AI Services 

• Governance principles: Fairness, Privacy, Reliability, Safety, Accountability, 
Transparency, Inclusiveness. AZURE AI Content Safety for compliance and 
filtering. 

3. Orchestration Layer (LangGraph + Python Q&A SDK) 

• Context Orchestrator manages annotation workflows 
• Routes tasks to appropriate specialized agents 
• Maintains conversation context and project state 
• Coordinates multi-agent collaboration via A2A protocol 

4. Specialized Agents (via A2A Communication) Agents communicate through Agent-
to-Agent protocol: 

• Data Processing Agent – Prepares and validates input data 
• Image Annotation Agent – Handles 2D visual data labeling 
• Video Annotation Agent – Processes temporal visual data 
• Sensor/3D Data Agent – Manages spatial and point cloud data 
• Validation Agent – Ensures annotation quality and consistency 

5. LLM Models & MCP Servers 

• Azure OpenAI GPT-4o – Text understanding and reasoning 
• Azure OpenAI GPT-4 Vision – Visual understanding and description 
• Foundation models for pre-labeling and intelligent suggestions 
• MCP Auth Server for secure service access. 
• MCP Tool Registry for resources, tools, and prompt templates. 
• Standardized service calls with retries & error handling. 

6. Azure Services Integration 

• Azure Video Indexer – Scene detection, object tracking, transcript generation 
• Azure AI Vision – Image analysis, OCR, object detection 
• Azure Machine Learning – Custom model hosting and inference 
• PromptFlow – Prompt management and orchestration 

 
7. Observability, Metrics & Evaluation 

• Agent Monitor: Full trace capture of LLM + non-LLM calls, latency, cost. 
• Analytics & Metrics: Real-time cost/usage/ROI via Azure Data Explorer. 



• Quality Monitoring: LLM-as-judge, manual annotation, PromptFlow evaluation 
workflows. 

 

• Key Components 
• Application & Interface – Web-based annotation platform with collaboration 

features 
• Responsible AI Services – Built-in fairness, safety, and compliance monitoring 
• Orchestration Layer – LangGraph-based workflow management with context 

awareness 
• Data Processing Agent – Data ingestion, preprocessing, and quality validation 
• Image Annotation Agent – 2D visual data labeling with AI assistance 
• Video Annotation Agent – Temporal annotation with object tracking 
• Sensor/3D Data Agent – Point cloud and LiDAR data labeling 
• Validation Agent – Automated quality assurance and consistency checking 
• Azure OpenAI – Foundation models (GPT-4o, GPT-4 Vision) for intelligent 

annotation 
• MCP Layer – Standardized tool and resource access protocol 
• Azure Video Indexer – Video analysis and scene understanding 
• Azure AI Vision – Vision AI capabilities 
• Azure Machine Learning – Custom model hosting (YOLO, tracking models) 
• Agent Memory – Multi-tier context management (Redis, Cosmos DB, AI Search) 
• Azure Monitor – End-to-end observability and performance tracking 

 

• Integration Points 
• Compute Platform: Azure Kubernetes Service (AKS) for scalable container 

orchestration 
• Foundation Models: Azure OpenAI with GPT-4o and GPT-4 Vision 
• Vision AI: Azure AI Vision and Video Indexer for pre-processing 
• Azure ML: Azure Machine Learning for YOLO, and tracking models 
• Prompt Management: PromptFlow for annotation template orchestration 
• Safety & Compliance: Azure AI Content Safety for responsible AI guardrails 
• Tool Protocol: Model Context Protocol (MCP) for standardized tool access 
• Memory Systems: Redis, Cosmos DB, Azure AI Search, Vector Database 
• Data Storage: Azure Database for structured annotation metadata 
• Observability: Azure Monitor and Azure Data Explorer for analytics 



• Use Cases 
• Autonomous Driving: "Annotate 10,000 LiDAR point clouds with 3D bounding 

boxes for vehicles and pedestrians" 
• Medical Imaging: "Label tumor regions in 5,000 DICOM CT scans with pixel-

level segmentation" 
• Retail AI: "Detect and classify products in 50,000 shelf images for inventory 

management" 
• Video Surveillance: "Track and identify individuals across 100 hours of security 

footage" 
• Manufacturing QA: "Annotate defects in production line images for quality 

control model training" 
• Agriculture: "Segment crop areas and identify disease patterns in drone 

imagery" 
• E-commerce: "Label fashion items with attributes (color, style, season) for 

recommendation systems" 
 

• Customer Pain Points Addressed 
• Manual Annotation Bottleneck → AI-assisted pre-labeling reduces human effort 
• Inconsistent Quality → Automated validation agents ensure labeling 

consistency 
• High Labor Costs → Intelligent agents handle routine annotations autonomously 
• Slow Dataset Preparation → Parallel processing and smart routing accelerate 

workflows 
• Complex Multi-Modal Data → Specialized agents for images, videos, 3D, and 

text 
• Lack of Scalability → AKS-based architecture scales to millions of annotations 
• Quality Assurance Overhead → LLM-as-judge provides automated quality 

scoring 
 

• Industry-Specific Applications 
• Automotive: Autonomous vehicle training data with LiDAR, camera, and radar 

annotation 
• Healthcare: Medical image segmentation for diagnostics with HIPAA 

compliance 
• Retail: Product recognition and shelf analytics for inventory optimization 
• Manufacturing: Defect detection and quality control for production lines 



• Agriculture: Crop health monitoring and yield prediction from drone/satellite 
imagery 

• Financial Services: Document processing for KYC, fraud detection, and claims 
processing 

• Smart Cities: Traffic analysis, infrastructure monitoring, and urban planning 
• Telecommunications: Network equipment inspection and maintenance via 

computer vision 
• E-commerce: Visual search, product attribute tagging, and fashion recognition 

 

• Sample Customer Journey 
Request: "Annotate 5,000 warehouse images with bounding boxes for all products and 
pallets" 

• Workflow: 
• Orchestration Agent analyzes request → routes to Image Annotation Agent 
• Data Processing Agent validates 4,987 images, flags 13 for review 
• Image Annotation Agent uses GPT-4 Vision + YOLO → generates pre-labels (avg. 

12 objects/image) 
• Human Review: High confidence (>90%) auto-approved, low confidence (<70%) 

requires manual check 
• Validation Agent performs QA → High pass rate, 87 flagged for review 
• Results: Stored with provenance, exported in COCO/YOLO/Pascal VOC formats 
• Metrics: 4,900 auto-labeled (98.2%), 87 human-reviewed (1.8%), 2.5 hours vs. 

250 hours manual. 
 

• Technical Requirements 
• Azure Subscription with AKS, Azure OpenAI, and VNet capabilities 
• Azure Kubernetes Service (AKS) cluster with GPU-enabled node pools for ML 

inference 
• Azure OpenAI access with GPT-4o and GPT-4 Vision models enabled 
• Azure AI Foundry project for PromptFlow configuration 
• Azure AI Content Safety service configured with organizational policies 
• Azure AI Vision and Video Indexer services for vision capabilities 
• Azure Machine Learning workspace for custom model deployment 
• Virtual Network (VNet) with private subnets and service endpoints 
• Azure Database (PostgreSQL or Cosmos DB) for annotation metadata 
• Azure Cache for Redis for session management 



• Azure AI Search for semantic annotation retrieval 
• LangGraph framework deployed in AKS containers 
• Microsoft Entra ID for authentication and authorization 
• Storage Accounts with blob storage for images, videos, and datasets 

 

• Security Architecture 
• Network Isolation: All components deployed within VNet with private endpoints 
• Authentication: Microsoft Entra ID-based SSO for all user and service access 
• Authorization: Fine-grained RBAC for annotators, reviewers, project managers, 

and admins 
• Data Encryption in Transit: TLS 1.3 for all communications between services 
• Data Encryption at Rest: Azure Storage Service Encryption for all stored data 
• Content Safety: Azure AI Content Safety filters inappropriate content during 

annotation 
• PII Protection: Automated detection and redaction of personally identifiable 

information 
• Audit Logging: Comprehensive logging of all annotation activities via Azure 

Monitor 
• Access Control: Project-level and dataset-level permissions 
• Compliance: GDPR, HIPAA, and SOC 2 compliant architecture options 
• Service Endpoints: Private connectivity to Azure services without internet 

exposure 
• API Security: Rate limiting, authentication tokens, and request validation 

 

• Performance Considerations 
• Container Orchestration: AKS manages dynamic scaling of annotation agents 
• GPU Acceleration: GPU-enabled nodes for ML model inference (YOLO, SAM) 
• Auto-Scaling: Horizontal pod autoscaling based on annotation queue depth 
• Parallel Processing: A2A protocol enables concurrent annotation across 

multiple agents 
• Caching Strategy: Redis caching for frequently accessed annotation schemas 
• Model Optimization: ONNX runtime for optimized model inference 
• Batch Processing: Intelligent batching of images/videos for efficient processing 
• Database Optimization: Indexed queries and sharding for large annotation 

datasets 
• Load Balancing: Application Gateway for distributing annotation workload 



 

• Tools and Azure Services Used 
• Compute: Azure Kubernetes Service (AKS) with GPU node pools 
• Foundation Models: Azure OpenAI (GPT-4o, GPT-4 Vision) 
• Vision AI: Azure AI Vision, Azure Video Indexer 
• Azure ML: Azure Machine Learning (YOLO v8/v10, ByteTrack, PointNet++) 
• Prompt Orchestration: Azure AI Foundry PromptFlow 
• Safety & Compliance: Azure AI Content Safety 
• Data Storage: Azure Blob Storage, Azure Database (PostgreSQL/Cosmos DB) 
• Memory & Context: Azure Cache for Redis, Azure AI Search, Vector Database 
• Orchestration Framework: LangGraph for multi-agent workflows 
• Tool Integration: Model Context Protocol (MCP) 
• Monitoring: Azure Monitor, Azure Data Explorer, Application Insights 
• Identity: Microsoft Entra ID 

 

• Users of Agent 
• ML Engineers – Creating training datasets for model development 
• Data Scientists – Preparing labeled data for experimentation 
• Annotation Teams – Professional labelers utilizing AI assistance 
• Quality Assurance – Reviewers validating annotation accuracy 
• Project Managers – Overseeing annotation workflows and timelines 
• Domain Experts – Subject matter experts defining annotation guidelines 
• Research Teams – Academic and R&D teams requiring specialized datasets 

 

• Dependencies 
• Container Platform: Azure Kubernetes Service (AKS) with sufficient GPU 

capacity 
• Agent Framework: LangGraph for multi-agent orchestration 
• Communication Protocol: A2A (Agent-to-Agent) protocol implementation 
• Foundation Models: Azure OpenAI with GPT-4o and GPT-4 Vision access 
• Vision Services: Azure AI Vision and Video Indexer 
• ML Platform: Azure Machine Learning for custom model hosting 
• Prompt Management: Azure AI Foundry PromptFlow 
• Content Safety: Azure AI Content Safety with configured policies 
• Storage: Azure Blob Storage for media files and datasets 



• Database: Azure Database (PostgreSQL/Cosmos DB) for annotations 
• Memory Systems: Redis, AI Search, Vector Database 
• Monitoring: Azure Monitor and Application Insights 

 

• Key Benefits and Differentiators 
• AKS-Native Deployment – Containerized, cloud-native architecture for 

enterprise scale 
• Multi-Agent Intelligence – Specialized agents for different annotation tasks 
• LangGraph Orchestration – Graph-based workflows with visual debugging 
• AI-Assisted Annotation – Pre-labeling reduces manual effort by 70-80% 
• Built-in Validation – Automated QA agents ensure consistency and quality 
• Responsible AI – Integrated fairness, safety, and compliance monitoring 
• Multi-Modal Support – Images, videos, 3D point clouds, and documents 

 

• Value Proposition 

Agent Label empowers enterprises to transform data annotation from a manual 
bottleneck into an intelligent, automated pipeline. By combining multi-agent AI 
orchestration, foundation models, and custom computer vision models on Azure, 
organizations achieve: 

• Faster Annotation: AI pre-labeling accelerates dataset preparation 
• Cost Reduction: Automated workflows reduce manual annotation costs 
• Higher Quality: Validation agents ensure consistency and catch errors 
• Enterprise Scale: AKS infrastructure handles millions of annotations 
• Compliance Built-In: Responsible AI services ensure governance 
• Seamless Integration: Works with existing ML pipelines and tools 

 

• Conclusion 

Agent Label on Azure delivers a secure, scalable, and intelligent solution for enterprise 
data annotation. The architecture's multi-agent design, VNet-isolated deployment, and 
built-in Responsible AI controls ensure organizations can prepare high-quality training 
data while maintaining security, compliance, and operational excellence. 



Agent Label represents the future of AI-driven data labeling—transforming a time-
consuming manual process into an efficient, automated, and quality-assured workflow 
that accelerates AI model development across industries. 
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