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INTRODUCTION
• Since 2000 6.9 million acres are burned in wildfires
• Double of average annual acreage burned than in the 

1990s (on average 3.3 million burned in 1990)  
• Losses of wildfires added up to 5.1 billion dollars over the 

past ten years 

Source: National Interagency Fire Center.



PROBLEM
• Very Difficult to put out fire at uncontrollable late stages
• Difficult to monitor large forest areas or mountain areas all 

the time
• People cause 90 percent of wildland fires in the United 

States
• Ground stations 2-5 Km coverage area
• Satellite Systems Alerts too late

Source - Insurance Information Institute



SOLUTION• Fight the fire at the earliest stages

• Autonomous Flight Drone with 

Computer Vision Fire 

• Detection System 

• Can fly over 10 miles 

• Monitor designated area autonomously

• Detect Fire Autonomously

• Real-Time Monitoring System 

• Cost-effective





HARDWARE
GPU NVIDIA Pascal™, 256 CUDA cores

CPU HMP Dual Denver 2/2 MB L2 +
Quad ARM® A57/2 MB L2

Video 4K x 2K 60 Hz Encode (HEVC)
4K x 2K 60 Hz Decode (12-Bit Support)

Memory 8 GB 128 bit LPDDR4
59.7 GB/s

Display 2x DSI, 2x DP 1.2 / HDMI 2.0 / eDP 1.4

CSI Up to 6 Cameras (2 Lane)
CSI2 D-PHY 1.2 (2.5 Gbps/Lane)

PCIE Gen 2 | 1x4 + 1x1 OR 2x1 + 1x2

Data Storage 32 GB eMMC, SDIO, SATA

Other CAN, UART, SPI, I2C, I2S, GPIOs

USB USB 3.0 + USB 2.0

Connectivity 1 Gigabit Ethernet, 802.11ac WLAN, Bluetooth

Mechanical 50 mm x 87 mm (400-Pin Compatible Board-to-Board 
Connector)



PROTOTYPE DRONE
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CONVOLUTIONAL NEURAL NETWORKS





TRANSFER LEARNING

• Transfer learning is a machine learning technique where a model 
trained on one task is re-purposed on a second related task
• Self Driving Cars / Drones (Simulators)
• Robots (Simulator)
• Computer Vision (ex. ImageNet)

Example: Filters learned by AlexNet (Krizhevsky et al.,2012)



DATASET

1. Fatkun Batch Download Image – To Download all search results on 

Google Images

2. Manual Cleanup – around 2000 usable images

3. Download Drone flight footage videos (Manually from Vimeo/ 

Youtube)

4. Get images from video (Frames which are different)













RESULTS







AUTONOMOUS FLIGHT
• Dronekit
• DroneKit-sitl
• Mavproxy
• Ardupilot (QGroundControl)







SUMMARY

This is ongoing project

Still working on the 
prototype fine tuning

Model has high accuracy 
but need to be live tested


