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Mission Accomplished



Architecture



Use Cases

Search & Rescue

Deploying robots in dangerous or hard -

to-reach environments to locate and 

assist survivors.

Inspection

Industrial and infrastructure inspection 

using autonomous robotic systems.

Military / Defense 
Simulations

Realistic defense training and 

simulation environments powered by 

robotics.

Education & Robotics 
Training

Hands -on learning experiences for 

students and professionals in robotics.

Accessibility

Voice -first robotics enabling greater 

independence for people with 

disabilities.



Architecture



Phone Call → Twilio → /media-stream (WebSocket)
                           ↓
               VoiceSession bridges audio to OpenAI
                           ↓
               OpenAI decides → function_call
                           ↓
               DockerMCPClient executes on ROS 2 drone
                           ↓
               Result fed back to OpenAI → spoken response → Twilio → Caller





Architecture



What is MCP?



Why MCP Matters

Beyond Chatbots

Autonomous execution of complex tasks

Self-correcting behavior

Multi-step reasoning

Persistent Reasoning

Maintains context across sessions

Learns from previous interactions

Builds knowledge base over time



MCP Server Backend

State Storage

Maintains model context between 

interactions

Tool Orchestration

Manages plugin execution and 

integration

Prompt Routing

Directs inputs to appropriate 

handlers

Workflow Management

Coordinates multi-step autonomous 

processes



Build Your Own MCP Server

Choose Your Stack

Select frameworks and languages that fit your needs

Implement Context Storage

Build persistent memory with vector and relational systems

Create Tool Interfaces

Design flexible APIs for external tool access

Define Agent Architecture

Establish roles, communication patterns, and logic flows

Integrate Model Backend

Connect to LLM providers with prompting









Technical Implementation

API Endpoints

WebSockets for real-time or HTTP for RESTful

Vector Stores

Efficient semantic search capabilities

Persistent Storage

Database-backed memory with query optimization



Build Your Own MCP Server



Skills.py



Server.py



Video_streamer.py



Architecture



Setup

• git clone https://github.com/godfreynolan/voice -bridge

• git clone https://github.com/godfreynolan/autonomy -service

• git clone https://github.com/PX4/PX4 -Autopilot  --recursive
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Voice Configuration

• OPENAI_API_KEY=""

• DRONE_CONTAINER_NAME=autonomy-service

• PORT=8080

• TWILIO_ACCOUNT_SID=""

• TWILIO_AUTH_TOKEN=""

• TWILIO_PHONE_NUMBER=""

• NGROK_AUTH_TOKEN=""



Autonomy Configuration

• SIMULATION_MODE=true

• MAVROS_FCU_URL=udp://:14540@host.docker.internal:14580

• ENABLE_VIDEO=true

• PX4_GZ_WORLD=default

• GZ_MODEL_NAME=x500_gimbal_0

• ROS_DOMAIN_ID=0

• VIDEO_HOST=host.docker.internal

• VIDEO_PORT=5600



Setup and Configuration
Clone Repos

mkdir drone-project

cd drone-project

# Get core services

git clone .../autonomy-service

git clone .../voice-bridge

# Recursive PX4 clone

git clone https://github.com/PX4/PX4-

Autopilot.git --recursive

cd PX4-Autopilot

Configure Keys

a) Edit voice -bridge/.env:

OPENAI_API_KEY=sk-...

DRONE_CONTAINER_NAME=autonomy-service

PORT=8080

TWILIO_ACCOUNT_SID=AC...

TWILIO_AUTH_TOKEN=...

TWILIO_PHONE_NUMBER=...

NGROK_AUTH_TOKEN=...

b) Edit autonomy -service/.env

SIMULATION_MODE=true

MAVROS_FCU_URL=udp://:14540@host.docker.i

nternal:14580

ENABLE_VIDEO=true

PX4_GZ_WORLD=default

GZ_MODEL_NAME=x500_gimbal_0

ROS_DOMAIN_ID=0

VIDEO_HOST=host.docker.internal

VIDEO_PORT=5600

Install Voice Bridge

cd voice-bridge

# Create env

python3 -m venv .venv

.\myenv\Scripts\activate

# Install dependencies

pip install -r requirements.txt



System Launch

Autonomy Service

cd autonomy-service

docker compose up

Simulator

cd PX4-Autopilot

make px4_sitl gz_x500_gimbal

Open QGroundControl

If additional background needed in 

simulation run:

make px4_sitl gz_x500_baylands

Run Voice Bridge

cd voice-bridge

source .venv/bin/activate

python main.py

Call your Twilio number

Commands to Try:

• "Take off to 5 meters"

• "Move forward 10m"

• "Turn right 90 deg"

• "Land"



System Launch



Troubleshooting

 Drone won't arm?

Open QGroundControl first to establish link.

 Slow first PX4 build

This is normal; subsequent builds are fast.

 Ngrok URL changes

Add a permanent auth token to config. If auto tunneling 

fails, in terminal run - ngrok http 8000

 Docker slow first run

Expected behavior while pulling images.



Safety Considerations

• Add command validation layer

• Enforce geofencing

• Require confirmations for risky actions

• Implement emergency stop



Challenges / Limitations

• Latency (voice → AI → execution)

• Reliability of speech recognition

• Safety constraints (AI hallucination risk)

• Network dependency (Twilio + ngrok)



Future Improvements

Multi-drone coordination

Visual feedback loop (camera + AI)

Edge AI (remove cloud dependency)

Mobile app / Landline

Autonomous mission planning



Resources

• https://cookbook.openai.com/examples/agents_sdk/app_assistant_voice_agents

• https://github.com/openai/openai -realtime -twilio -demo

• https://github.com/wise -vision/ros 2_mcp

• https://github.com/godfreynolan/voice -bridge

• https://github.com/godfreynolan/autonomy -service

• https://platform.openai.com/playground

• https://meetup.com/drone -software -meetup -group
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