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The dtwSat R package

Open-source software for satellite image time series analysis 

Available from the Comprehensive R Archive Network (CRAN)
https://cran.r-project.org/web/packages/dtwSat/index.html

Development version on GitHub 
https://github.com/vwmaus/dtwSat/

https://cran.r-project.org/web/packages/dtwSat/index.html
https://github.com/vwmaus/dtwSat/
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Data availability

1975 1986 1992

2001 2013

Images souce: http://earthshots.usgs.gov/earthshots/node/39#ad-image-4

Rondônia, Brazil
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Satellite Image Time Series

2001 2006 2013

Forest Single cropping Double cropping
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Satellite Image Time Series

2001 2006 2013

Forest Single cropping Double cropping

Usually satellite time series are irregularly sampled, noisy, and out-of-phase.
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A good match needs shape similarity and temporal coherence

Time-Weight Dynamic Time Warping (TWDTW) method Maus et al., (2016)

Dynamic Time Warping (DTW)
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Sandstone sculpture in the old Laxenburg train station, Austria.
St. Mark’s Lion is the symbol of the city of Venice.

Measuring similarity

Unknown
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INPUT

1. Satellite Time Series

2. Ground truth samples

How does dtwSat work?
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INPUT

1. Satellite Time Series

2. Ground truth samples

Temporal patterns

GAM

How does dtwSat work?
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INPUT

1. Satellite Time Series

2. Ground truth samples

Temporal patterns

TWDTW
Raster stack

TWDTW 
alignments

GAM

How does dtwSat work?
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INPUT

1. Satellite Time Series

2. Ground truth samples

Temporal patterns

TWDTW

OUTPUT

Time series of maps

TWDTW 
alignments

GAM

Raster stack

How does dtwSat work?
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Demo – Study area
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Demo – Input data

INPUT

1. MODIS MOD13Q1 Time Series
Bands: blue, red, nir, mir, evi, ndvi

2. Ground truth samples
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Demo – Temporal patterns

INPUT

1. MODIS MOD13Q1 Time Series
Bands: blue, red, nir, mir, evi, ndvi

2. Ground truth samples

Cotton-fallow Forest Soybean-cotton

Soybean-maize Soybean-millet
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Demo – TWDTW results

Overlapping the layers we 
find the most similar class 

for each pixel.
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Demo - Classification

MODIS
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Error assessment
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Error assessment
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Uncertainty area
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Reproducible R package
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Larger area – Mato Grosso, Brazil

2001 2014

OA (%) = 80 - Using TWDTW distance to select the most similar class.

OA (%) = 91 - Using TWDTW distances as input to a SVM model.

e-sensing Project, INPE, Brazil, http://www.esensing.org/
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Other studies

Combining TWDTW 
with object based 
using Sentinel-2 

NDVI time series in 
Romania.

Open source tools 
can speed up the 

development of new 
approaches.

Csillik, O. and Belgiu, M. (2017). Cropland mapping from Sentinel-2 time series data using object-based image analysis.

OA (%)= 93.43
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Thank you!

Victor Maus, maus@iiasa.ac.at

dtwSat on CRAN https://cran.r-project.org/web/packages/dtwSat/index.html

dtwSat development on GitHub https://github.com/vwmaus/dtwSat/

27 September 2017
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