
Automa'c	  and	  Extensive	  Cropland	  
Classifica'on	  Based	  on	  Satellite	  Data	  

Andrés	  Farall	  
Ecoclimasol	  



Why	  Automa'c	  Crop	  Classifica'on	  ?	  

•  Crops	  in	  Argen'na:	  ~	  34.000.000	  has,	  ~	  400.000	  
fields	  

•  Screening	  of	  unknown	  regions	  
•  Global	  yield	  es'ma'on	  and	  tax	  evasion	  control	  	  

•  Valuable	  informa'on	  for	  agro-‐related	  and	  	  agro-‐
insurance	  companies	  

•  Precise	  georeference	  of	  croplands	  
•  Global	  crop	  area	  assesment	  and	  yield	  es'ma'on	  



Some	  Specific	  Classifica'on	  Goals	  

•  To	  assess	  crop	  share	  (rela've	  propor'ons)	  in	  a	  large	  
area	  (no	  georeference	  available	  of	  the	  fields)	  

•  To	  es'mate	  yield	  of	  an	  specific	  crop/season	  in	  a	  large	  
area	  (no	  georeference	  available	  of	  the	  fields)	  

•  To	  detect	  and	  to	  georeference	  fields	  with	  specific	  crops	  
(no	  georeference	  available	  of	  the	  fields)	  

•  To	  detect	  kind-‐of-‐crop	  info	  from	  specific	  fields	  
(available	  georeference	  of	  the	  fields)	  



Kind	  of	  Crops	  to	  be	  Detected	  

•  Arable	  land	  
– Summer	  crops	  
• Soybean	  
• Corn	  

– Winter	  crops	  
• Wheat	  

• Sunflower	  

•  Non	  arable	  land	  

Very	  easy	  

Easy	  

Hard	  

Hard	  



Remote	  Sensing	  Instruments	  

LON	   LAT	   NIR	  Band	   Red	  Band	   …	  

…	   …	   …	   …	   …	  

…	   …	   …	   …	   …	  

Spa'al	  variables	   Added	  a[ributes	  



●

ID Tas 3293

Estado 18

Has 8

Danio 3.4

Lat −31.8573

Lon −61.7189

Fec Sin 2012−12−19 10:10:00

ID Sin 876

Fec Siem 2012−10−30 16:33:00

Main	  Available	  Remote	  Sensing	  Instruments	  

•  MODIS	  (MODerate	  Imaging	  Spectrometer)	  
– 250m	  X	  250m	  

– 2	  images	  per	  day	  
– 2	  satellites	  (Terra	  and	  Aqua)	  
– 36	  spectral	  bands	  

•  LANDSAT	  8	  
– 15m	  X	  15m	  (interpolated)	  

– 1	  image	  every	  16	  days	  
– 1	  satellite	  
– 11	  bands	  



Vegeta'on	  Indices	  (VIs)	  

•  CI	  
•  EVI	  
•  ENVI	  
•  NDVI	  

Source:	  h[p://www.markelowitz.com	  

Wavelength	  

-‐1	  ≤	  NDVI	  ≤	  1	   0	  ≤	  NDVI	  ≤	  1	  
For	  plants	  In	  general	  
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How	  is	  a	  Typical	  Phenological	  Crop	  
Cycle	  ?	  

Start	  of	  
season	  

Time	  

End	  of	  
season	  Maturity	  of	  

the	  plant	  

Daily	  (2)	  NDVI	  
measurements	  

Soybean	  
cycle	  

Terra	  measurement	  
Aqua	  measurement	  



Double-‐Crop	  Phenological	  Cycle	  

Time	  

Winter	  
crop	  

Summer
crop	  

Terra	  measurement	  
Aqua	  measurement	  



Landsat:	  Big	  Data	  !	  
Argen'na	   China	  

Landsat	  'le	  =	  185km	  X	  185	  km	  
	   	   	   	  	  ~	  17.500px	  X	  14.500	  px	  



Cropland	  Detec'on	  Using	  Landsat	  8	  
Unsupervised	  Approach	  

●
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●

Visible	  image	  from	  
Open	  Street	  Map	   NDVI	  image	  (2014-‐10-‐16)	  

Point	  of	  
interest	  
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The	  Feature	  Space	  
X	  +	  Y	  +	  NDVI	  

Field	  of	  
interest	  



Field	  Detected	  
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Polygon	  induced	  
by	  the	  method	  

Actual	  
georeferenced	  
field	  
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Working	  With	  a	  Temporal	  Ensemble	  of	  Images	  

Time	  

N
D
VI
	  

●

Pixel	  2	  N
DVI	  

evolu'on
	  

NDVIpx	  =	  μpx	  +	  αpx	  *	  Time+	  βpx	  *	  Time2	  

Pixel-‐wise	  
modelling	  



Added	  A[ributes	  Based	  on	  Sta's'cal	  
Modelling	  of	  NDVI	  Temporal	  Evolu'on	  
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False	  color	  im
age	  



Clustering	  Based	  on	  Modelled	  NDVI	  
Temporal	  Evolu'on	  
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Soil	  
management	  
capability	  

Overlapping	  
with	  sowed	  
fields	  
automa'cally	  
detected	  

Agreement	  Between	  Detected	  Fields	  	  
and	  Soil	  Capability	  (Tandil)	  



Automa'c	  Detec'on	  of	  
Summer	  and	  Winter	  Crops	  in	  Tandil	  

Winter	  crop	  

Summer	  crop	  
Es'ma'on:	  
89.000	  has	  

MAGyP	  (2014):	  
85.000	  has	  

Es'ma'on:	  
200.000has	  

MAGyP	   	  (2013)	  :	  
216.000	  has	  



Cropland	  Detec'on	  
Using	  MODIS	  

(Supervised	  Approach)	  

Terra	  measurement	  
Aqua	  measurement	  

Dot	  size	  
propor'onal	  to	  the	  
reliability	  of	  the	  
measurement	  	  



Fitng	  the	  Crop	  Cycle	  
Noise	  detected	  by	  
the	  blue	  channel	  

Noise	  detected	  by	  
the	  cycle	  fitng	  



How	  to	  Automa'cally	  Avoid	  
Overfitng	  ?	  

False	  varia'ons	  
due	  to	  overfitng	  



Thanks	  
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