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Large-scale mapping automation

NSF Hub Spoke Big Data Project

$1M USD

3 year timeline

20,000 WorldView Images

Map land cover: coast-50 km inland



Python code

Matlab code

WorldView-2&3 Images
Texas: 2,284

Mosaic

Classified Map

Traditional Methods: 5.2 years

USF CIRCE Cluster:
419 nodes
9152 cores

46TB memory
222 GPUs

Spectral and
Object-based
Automated
Land cover
Classification of
High-resolution
Imagery

Methodology: SOALCHI Workflow
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Pgc_ortho.py

ÅWritten by Polar Geospatial Center

ÅSteps

ÅIngest Level-1B WorldView NITF

ÅOptional georectification using RPCs

ÅProject to WGS 1984 (EPSG:4326)

ÅOutput Level-2B GeoTIFF

ÅRun time = 5-15 minutes per image



Python code

Matlab code

WorldView-2&3 Images
Texas: 2,284

Spectral and
Object-based
Automated
Land cover
Classification of
High-resolution
Imagery

Methodology: SOALCHI Workflow

WV_Classify.m

ÅWritten by M McCarthy

ÅSteps

ÅIngest Level-2B GeoTIFF+ metadata XML

ÅConvert DN to Radiance

ÅCorrect for Rayleigh scattering

ÅConvert to Rrs

ÅDecision Tree preparation

ÅDecision Tree

ÅPost-processing filter
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WV_Classify.m

ÅWritten by M McCarthy

ÅSteps
ÅIngest Level-2B GeoTIFF+ metadata XML

ÅConvert DN to Radiance

ÅCorrect for Rayleigh scattering

ÅConvert to Rrs

ÅDecision Tree preparation
ÅUpland vs Wetland

ÅScene-specific algorithm

ÅNDVI

ÅWetland < Average(sum(B3-B5))

ÅDecision Tree

ÅPost-processing filter
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Results: 
Texas
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SOALCHI Water Flow



Natural-disaster monitoring



Background

Hurricane Irma September 2017

Category 3: 120 mph winds

Mangrove damage

ÅDamaged vs undamaged

ÅDead vs recovered

Existing map: 2010 (2 years to create)

Objective: Hurricane-damage assessment



Methodology

Python code

Matlab code

WorldView-2&3
91 images

GDAL Mosaic

Classified Map

Existing Map: 2 years

USF CIRCE Cluster:
419 nodes
9152 cores

46TB memory
222 GPUs
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Results: Irma Damage



Results: Recovery


