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Developing a Deep Learning Model for Satellite-
based Active Fire Detection with Better Accuracy



False Fire Detections from MODIS/VIIRS 2
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MODIS VIIRS

VIIRS 26/07/2019

Current fire products suffer 
10-40% false fire detection in 
certain urban area of Eastern 
China.



CŀƴΩǘwe just use landcover maps to mask them out?3
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GlobeLand30 land cover product (Chen et al, 2015) re-gridded 
to 0.01degree in eastern China (111-123° E, 27-40° N).

ÅLandcover map product has long delay.

ÅData not available for real-time fire 
detection.

ÅDynamic world (urbanisation).
ÅSpatial & temporal resolution.
(Seasonalfire patterns vs. yearly map).



Why deep learning? 4
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Source: University of Cincinnati

VIIRS SDR data
(L1B product)Training Stage Labels:

VIIRS Active Fire Product + Landcover Map
Vegetation Map
Cultivation Map
ΧΧ

Deploying Stage
VIIRS SDR data
(L1B product)

Results
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Convolutional Neural Network (CNN)

Great performance on the handwritten digits database (MNIST), 
0.21 % error rate at 2016.



Application in Multi-spectral Remote Sensing Data 6
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VIIRS Channels



Results Analysis: Overfitting 7
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Data Scientist Solution

ÅMore training data.

ÅChange model structure.

ÅApply regularization.

Illustration of overfitting.

(source: Wikipedia). Remote SensingScientist Solution

ÅLook into data details (geometry, seasonal/regional special pattern).

ÅImprove data quality by using other source/higher resolution data.


