
Early wildfire detection and prediction for vulnerable communities



 Wildfires increasingly threaten SMALL

RURAL COMMUNITIES, WHERE RESPONSE TIMES

ARE SLOWER.

 Early-warning systems are unavailable

where they are needed most.

 Detection comes too late; smoke AND FIRE

exposure drives serious health risks.

The problem 

Wildfire in Oaxaca



OUR MISSION
• Deliver justice by protecting health with earlier detection.

• Alert authorities fast and support timely, safer evacuations.

• Build accountable alerts for vulnerable communities

“Every life matters”



wildfires escalate fast in VULNERABLE RURAL AREAS—where response

is delayed and smoke harms health—GUIRA is built to create time for

action. 

We do this by flying a drone over high-risk zones and analyzing the

video feed with AI to detect early smoke/fire signals, attach precise

location context, and trigger rapid notifications. 

The result is a field-ready prototype that sends geotagged alerts to

responders. 

enabling safer evacuations and faster Action.

Protecting Lives and Health

SOLUTION

A rural community reacting to a wildfire



Iterations
Origin in Community

Inspired by wildfire impact in the Sierra Norte of Oaxaca

Local stories revealed the human cost of delayed response

Collaborative Process

Formed a team of classmates to address the problem together

Learning Through Feedback

Tested early versions with brigade members and researchers

Failed initial demos and incorporated direct field feedback

A* ALGORITHM INSPIRED BY A VIDEO GAME, refined by math teacher

collaboration

Shifted priorities based on real firefighter needs

Values Driving Iteration

Listening before directing

Humility in failure

Responsibility to vulnerable communities

Smoke during road trip

Through Community Collaboration

We could’nt upload the correct GPS and topology data



architecture Edge Layer
Hardware drone integration

Secure ingestion of video and telemetry

data

Intelligence Layer
Computer vision models for wildfire

understanding

Spatial reasoning and route computation

Models trained and deployed using Azure

Machine Learning

Cloud Orchestration (Azure)
Central coordination of AI services

Context aggregation from live and historical data

Decision support generated with Azure OpenAI

Delivery Layer
Unified output for alerts, priorities, and plans

Designed for fast and reliable field operations

GENERAL

Guira  environment



Drone video streams are processed in real time

YOLOv8 detects fire, smoke, vegetation, and fauna in each frame

TimeSformer analyzes temporal patterns to confirm spread

behavior

Models are trained and deployed using Azure Machine Learning

Outputs are fused into a real‑time wildfire risk map

AI Perception Layerarchitecture

YOLO in real time



Azure Machine Learning runs and scales our

AI models

Flight logs and telemetry are stored in Azure

Cosmos DB

Historical and contextual data is indexed in

Azure AI Search

Azure OpenAI generates risk explanations and

action recommendations

Outputs are returned as clear, actionable

briefs for responders

architecture Cloud Intelligence & Decision Support



architecture From Maps to Safe Routes

Combines terrain, vegetation, and risk data

Converts maps into a navigable grid

Assigns movement cost based on slope and

danger

Computes the safest and most efficient route

Outputs routes and priority maps for

operations

Satelite area selection

Spiral A* algorithm route

Cost terrain map and Pirority heatmap

Route visualization 3d



architecture

Supports consumer, enterprise, and custom drones

Uses a standardized WebSocket Secure (WSS) protocol

Decouples drone hardware from backend intelligence

Streams encoded video and telemetry in real time

Enables deployment without modifying existing drone fleets

Universal DJI Drone Connectivity

Drone sync interface



PROTOTYPE 
Real‑Time Monitoring

- Live drone video with automated fire and smoke detection

- Visual alerts highlighted directly on the video feed

AI‑Driven Insights
- Critical events trigger AI‑generated summaries

- Clear explanation of what is happening, why it matters, and urgency

- Risk evolution indicators and recommended actions

Spatial Awareness
- 3D projection of detected fire over terrain

- Improved understanding of location, shape, and potential spread

Cost terrain map and route A* algorithm

3d projection of forest fire area.
Video footage to 3d model

Main UI interface live footage

Route and deployment
configuration UI



Planning & Prevention
- Automated drone mission scheduling

- AI‑assisted recommendations for timing, routes, and coverage

- Optimized paths based on weather, terrain, and historical data

Connectivity & Operations
- Simple drone onboarding and synchronization

- Real‑time telemetry and notifications across devices

PROTOTYPE 

Configuration of recurrent drone routes, for
automatic deployment

AI insights on route generation, using past
data, weather conditions, and risk factors.

Selecting the area the drone needs to analyzeUI for connecting additional devices or drones



MEASURABLE IMPACT
Environmental impact:

Enable earlier response to limit

burned area and losses.

Protect forests, biodiversity, and

water-soil stability.

Reduce large-fire secondary

emissions impacts, without

overclaiming.

social IMPACT:

Reduce smoke exposure and

smoke-related respiratory

health harm.

Give families more time to

evacuate safely.

 Prioritize underserved

communities with delayed

detection and response.



oUR VISION
Start in Tlalpan–Ajusco (South of Mexico city), then

scale regional and national.

Integrate with responder workflows and clear alert

handoff.

Expand to risk mapping and preparedness signals,

validated safely.

            IMPACT OUR COMMUNITIES Wildfires in America

Photo of the Ajusco volcan  



APPENDIX
Appendix A1 — Health evidence (PM2.5 & wildfire smoke)

PM2.5 = Main pollutant of concern in wildfire smokereach deep into lungs • highest public health risk • respiratory

+ cardiovascular impacts • exposure-risk for sensitive groups (children/older adults/asthma) 

Appendix A2 — Azure documentation (deployment & endpoints)

Azure Machine Learning • online endpoints • real-time inference • deployments + routing • logs/monitoring • REST

invocation 

Appendix A3 — Learning & reference implementations

CS50 (Harvard) • fundamentals: correctness, design, style • programming foundations (C/Python/SQL/JS) 

 Azure Search + OpenAI demo (RAG pattern) • Azure AI Search + Azure OpenAI sample app 

https://github.com/Azure-Samples/azure-search-openai-demo/ 

AIR POLLUTION VICTIMS Annually: 6.7 million premature deaths annually

https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-

health#:~:text=In%202019%2C%2099%25%20of%20the,Asia%20and%20Western%20Pacific%20Regions.


