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e [f a tree is detected, the drone will
log the exact GPS coordinates and
e The dataset used in this analysis is| send real-time alerts to rescue teams
derived from Sentinel-2 L2A products,| through 4G/5G or satellite.
provided by the Copernicus Satellite| ¢ Data will be uploaded to the cloud
Program. (AWS or Google Cloud) for easy
e Sentinel-2  captures  multi-spectral| access and hazard map generation
imagery at a spatial resolution of 10m,| for emergency responders.
20m, and 60m. » The system will be optimized for
 The primary bands used for fallen tree| real-time processing with edge
detection include Blue (490 nm), Green| computing using Raspberry Pi and
(560 nm), Red (665 nm), Near-Infrared| battery management to maximize
(842 nm), and SWIR (1610 nm). flight time.
* These products are atmospherically
corrected and ideal for vegetation
monitoring.

e Natural disasters often cause fallen trees that
obstruct roads and delay emergency response
efforts.

e Traditional methods such as manual inspections
and satellite analysis are slow and inefficient

e This project proposes an Al-powered system
that combines satellite imagery with UAV-based
aerial data to enhance the speed and accuracy
of fallen tree detection.
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e This project aims to develop a real-time Al-
powered drone system that autonomously
detects and geotags fallen trees on roadways
using computer vision and edge computing.

Early Indications:

e The goal is to create a drone-based A
& e Studies show that combining drone

System that can detect fallen trees and .0 o offite images could really

prioritize road paths for faster disastei speed up fallen tree detection after

TERPOIIRE, disasters.
' ‘ e Models like YOLOvS8 and Faster R-
CNN have strong potential for this
kind of task.
e Devices like the Jetson Nano seem
. like a good fit for doing fast, on-the-
Y spot processing in the field.

* By integrating Google Maps for road
prioritization and GIS tools for hazard
mapping, the system enhances emergency
response efficiency and supports faster post-
disaster road clearance.
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e Recent studies have highlighted Al's potential in
disaster management, with models like Faster R-
CNN and U-Net showing strong detection
performance for remote sensing (Liu et al., 2021)
and fallen tree detection (Wegner et al., 2019).
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Next steps include:
e Start training the Al models using

e Data will be gathered from Sentinel-2 Sentinel-2 and drone data.
satellites and UAV sensors (RGB camera | ® Add LiDAR support to help reduce
and LiDAR) to assess areas before and afte ISE dldring. _
disasters. e Test d_l_*one r?outes using Google Maps

* The data will be cleaned up and converted | , ?}I:i glljek:;?t esrr? lxgl?rﬁltiig'on an edge
into maps using GIS software, with image device and plan for field testing.
segmentation used to spot roads and T
obstacles.

e The drone will follow main roads using
Google Maps API and Dijkstra’s Algorithm
to ensure it stays on the optimal path.

» For fallen tree detection, Al models like
YOLOvVS8 and Faster R-CNN will be used,
with LiDAR data filtering out false

positives.

e However, these studies often lack real-time
deployment and integration with edge
computing. Zou et al. (2020) and Huang et al.
(2022) also explore object detection and UAVs fot
disaster surveillance but do not focus on real-
time decision-making.

This project addresses these gaps by combining
UAV data, satellite imagery, and Al models
(YOLOVS, Faster R-CNN, U-Net) on edge
devices, along with GIS tools for real-time road
clearance prioritization.




