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Abstract ___ MainResuts

Every year, billions of dollars are spent towards railroad maintenance, with Machine Learning Model
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overgrowth creates fire hazards, infrastructure damage, and lead to many ' 25 1 ' '

negative economic and environmental impacts. To address this problem, we built 5° 1

an autonomous VTOL drone using an energy efficient 4+1 quadplane

configuration. Utilizing our image classifying CNN (RailNet), our quadplane o5 0 § LRI

autonomously flies alongside rail lines, detecting vegetation overgrowth in real 1o (et | ' 150 44

time. Through RailVision, we aim to contribute to the safety of maintenance i B

workers, address the inefficiencies of current overgrowth inspections, increase the N | B |

lifespan of railroad infrastructure, and make leaps toward preventing wildfires to @m0 10,2 Sorme examplos of RalNet's iferences I
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= Create an energy-efficient drone, capable of long-term autonomous flight sk ok osigoock  ResaBlon ReslaBlock cen W /% F-Score
Fig. 3: RailNet is built off the ResNet34 architecture.

Specifications VTOL Quadplane Drone

Problem Formulation & Challenges

To ensure RailVision effectively addresses each problem, we must meticulously
consider several factors in our design:
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= Accurately detect occurrences of overgrowth on rail lines, including both
minuscule and significant cases

= Upon detecting overgrowth, determine and store the GPS coordinates to notify ~ Hardware Lconcaoonberopeler” (e

rall maintenance

» Pixhawk PX4 2.4.8

= 4S Lipo Battery 10000mAh 14.8V
Proposed Solution » SG90 9g Micro Servos

» FrSky 2.4GHz Access Pro Recelver
= 915MHz Radio Telemetry

= FrSky Taranis Q X7 Transmitter

Drone + Pl+ Camera Machine Learning Model
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Integrate ML

» Expand the rail dataset to allow RailNet to respond even more effectively to extreme edge cases
= Develop a "homebase" software to directly communicate with RailVision

Introduce drone swarming techniques to improve efficiency of overgrowth detection
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