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● In Peru, cacao farming is a critical economic field in Peru.
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● In Peru, cacao farming is a critical economic field in Peru.

● It needs to optimize cacao farming within an ecological environment that has to be preserved. 
According to (Bessombes 2015), Peru is the second largest exporter of cacao in the world.
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● In Peru, cacao farming is a critical economic field in Peru.

● It needs to optimize cacao farming within an ecological environment that has to be preserved. 
According to (Bessombes 2015), Peru is the second largest exporter of cacao in the world.

● The main regions of Peru where cacao is produced are Cusco
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● In Peru, cacao farming is a critical economic field in Peru.

● It needs to optimize cacao farming within an ecological environment that has to be preserved. 
According to (Bessombes 2015), Peru is the second largest exporter of cacao in the world.

● The main regions of Peru where cacao is produced are Cusco, Ayacucho
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● In Peru, cacao farming is a critical economic field in Peru.

● It needs to optimize cacao farming within an ecological environment that has to be preserved. 
According to (Bessombes 2015), Peru is the second largest exporter of cacao in the world.

● The main regions of Peru where cacao is produced are Cusco, Ayacucho, San Martin
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● In Peru, cacao farming is a critical economic field in Peru.

● It needs to optimize cacao farming within an ecological environment that has to be preserved. 
According to (Bessombes 2015), Peru is the second largest exporter of cacao in the world.

● The main regions of Peru where cacao is produced are Cusco, Ayacucho, San Martin, Junin, 
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● In Peru, cacao farming is a critical economic field in Peru.

● It needs to optimize cacao farming within an ecological environment that has to be preserved. 
According to (Bessombes 2015), Peru is the second largest exporter of cacao in the world.

● The main regions of Peru where cacao is produced are Cusco, Ayacucho, San Martin, Junin, 
and Piura (Bessombes 2015) (Quispe 2015).
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● Cacao also becomes an alternative crop for farmers currently being engaged in coca farming. 
In last year, the Peruvian National Commission for Development and Life without Drugs 
(DEVIDA) expected to recover 56,000 hectares from coca growing.
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● Cacao also becomes an alternative crop for farmers currently being engaged in coca farming. 
In last year, the Peruvian National Commission for Development and Life without Drugs 
(DEVIDA) expected to recover 56,000 hectares from coca growing.

● As a consequence, the primary challenge in Peru is to support precision farming by using very 
high-resolution images taken by drones combine then with satellite images to identify those 
parameters that characterize cacao crops and their evolution over time.

●
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● Cacao also becomes an alternative crop for farmers currently being engaged in coca farming. 
In last year, the Peruvian National Commission for Development and Life without Drugs 
(DEVIDA) expected to recover 56,000 hectares from coca growing.

● As a consequence, the primary challenge in Peru is to support precision farming by using very 
high-resolution images taken by drones combine then with satellite images to identify those 
parameters that characterize cacao crops and their evolution over time.

● This strategy is a novel approach in Peru that has to be trained and optimized during the next 
years.
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● The idea also is to find adjacent or included wetlands that may contribute to assess the recent 
trends of biodiversity associated to these specific habitats. 
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● The idea also is to find adjacent or included wetlands that may contribute to assess the recent 
trends of biodiversity associated to these specific habitats. 

● In Cusco, the River Vilcanota, embedded in the agricultural matrix can be used to characterize 
landscape connectivity.
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● The proposed methodology is to use remote sensing images and to extract features from 
them that can be classified and used as biodiversity indicators. 
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● The proposed methodology is to use remote sensing images and to extract features from 
them that can be classified and used as biodiversity indicators. 

● The idea is to analyse the temporal evolution of the derived classifiers to understand the 
temporal evolution of the target area from the point of view of vegetation changes.
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● The proposed methodology is to use remote sensing images and to extract features from 
them that can be classified and used as biodiversity indicators. 

● The idea is to analyse the temporal evolution of the derived classifiers to understand the 
temporal evolution of the target area from the point of view of vegetation changes.

● This evolution, could be used to understand the situation of our observed target areas. 
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● The proposed methodology is to use remote sensing images and to extract features from 
them that can be classified and used as biodiversity indicators. 

● The idea is to analyse the temporal evolution of the derived classifiers to understand the 
temporal evolution of the target area from the point of view of vegetation changes.

● This evolution, could be used to understand the situation of our observed target areas. 

● This proposal can be accomplished by a coordinated effort within an international team whose 
members are specialized in different fields like: data provision, feature extraction, image 
classification, and the analysis of image time series to land cover identification and crop 
assessment.
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● Deep learning could help as a tool for the extraction of feature patterns and physics-related 
discoveries from images.
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● Deep learning could help as a tool for the extraction of feature patterns and physics-related 
discoveries from images.

● When one applies a deep multi-layer neural network (DNN), one can then access the final 
results, and extend that to refer also to a physical and multi-temporal meaning.
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● Deep learning could help as a tool for the extraction of feature patterns and physics-related 
discoveries from images.

● When one applies a deep multi-layer neural network (DNN), one can then access the final 
results, and extend that to refer also to a physical and multi-temporal meaning.

● For instance, one foresees that some layers will refer to specific image characteristics.
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● Deep learning could help as a tool for the extraction of feature patterns and physics-related 
discoveries from images.

● When one applies a deep multi-layer neural network (DNN), one can then access the final 
results, and extend that to refer also to a physical and multi-temporal meaning.

● For instance, one foresees that some layers will refer to specific image characteristics.

● One expect new results when one combines and interpret the individual results from several 
intermediate and final layers of the neural networks. 
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Satellite Drone
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Satellite Drone

Landsat
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Satellite Drone

Tetracam's MiniatureMultiple, 
Camera Array

Hyperspectral Firefleye S185 SE

Landsat



33Ph.D. Ing. Avid Roman-Gonzalez

Methodology

  I
m

ag
e 

P
ro

ce
ss

in
g 

R
es

ea
rc

h
 L

ab
o

ra
to

ry
   

   
(I

N
TI

-L
ab

)



34Ph.D. Ing. Avid Roman-Gonzalez

Methodology

  I
m

ag
e 

P
ro

ce
ss

in
g 

R
es

ea
rc

h
 L

ab
o

ra
to

ry
   

   
(I

N
TI

-L
ab

)



35Ph.D. Ing. Avid Roman-Gonzalez

Expected Impact

  I
m

ag
e 

P
ro

ce
ss

in
g 

R
es

ea
rc

h
 L

ab
o

ra
to

ry
   

   
(I

N
TI

-L
ab

)



36Ph.D. Ing. Avid Roman-Gonzalez

Expected Impact

  I
m

ag
e 

P
ro

ce
ss

in
g 

R
es

ea
rc

h
 L

ab
o

ra
to

ry
   

   
(I

N
TI

-L
ab

)

● The economic expected impact could be very significant for Peru because cacao exports 
exceeded US $ 200 million during 2014. In 2015, the crop area of cacao was increased by a 
cultivable acreage of around 50,000 hectares.
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● The economic expected impact could be very significant for Peru because cacao exports 
exceeded US $ 200 million during 2014. In 2015, the crop area of cacao was increased by a 
cultivable acreage of around 50,000 hectares.

● These 50,000 hectares represent a growth of around 15% that allow an increasing cacao 
export to European countries, a trend that has already started about seven years ago.
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● The economic expected impact could be very significant for Peru because cacao exports 
exceeded US $ 200 million during 2014. In 2015, the crop area of cacao was increased by a 
cultivable acreage of around 50,000 hectares.

● These 50,000 hectares represent a growth of around 15% that allow an increasing cacao 
export to European countries, a trend that has already started about seven years ago.

● It is expected to work directly with producer organizations.
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● The economic expected impact could be very significant for Peru because cacao exports 
exceeded US $ 200 million during 2014. In 2015, the crop area of cacao was increased by a 
cultivable acreage of around 50,000 hectares.

● These 50,000 hectares represent a growth of around 15% that allow an increasing cacao 
export to European countries, a trend that has already started about seven years ago.

● It is expected to work directly with producer organizations.

● An intelligent monitoring of the current crop areas and future hectares will have a substantial 
economic impact for Peru due to our proposal leads to improved farming practices, better risk 
assessments, and, finally, to a higher crop yield.
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● The economic expected impact could be very significant for Peru because cacao exports 
exceeded US $ 200 million during 2014. In 2015, the crop area of cacao was increased by a 
cultivable acreage of around 50,000 hectares.

● These 50,000 hectares represent a growth of around 15% that allow an increasing cacao 
export to European countries, a trend that has already started about seven years ago.

● It is expected to work directly with producer organizations.

● An intelligent monitoring of the current crop areas and future hectares will have a substantial 
economic impact for Peru due to our proposal leads to improved farming practices, better risk 
assessments, and, finally, to a higher crop yield.

● However, a proof of concept will require the observation of cacao plantations over a full 
growing time period and has to include irrigation, fertilization, pest management, plant 
diseases, and ecological side effects.
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Funding $ 100 000.00

Deadline 18 June 2019

Results 15 August 2019
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