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▪A management practice applied at 
the right rate, right time and the 
right place

▪Field sub-region management
 nutrients
 drainage/irrigation
 pests and diseases
 tillage and seeding

Individual field focus

 spatial variability

 temporal variability

Precision agriculture



Key agenda for precision oil palm management

1. Crop nutrition

▪ Nutrient balance index

2. Pest and disease control

▪ Early detection in a non-destructive way

3. Harvesting/Crop recovery

▪ Optimum ripeness detection protocol

▪ Optimized quality



▪ Mapping of carbon sequestration potential in  different oil palm 

ecosystems

▪ Development of sustainability indicators that include spatial and 

temporal variability 

▪ Development of appropriate spatial scale to monitor shifts in 

yield maxima

▪ Geospatial modeling of water flow in sloping land

▪ Improvement of data processing methods, e.g. drone data 

should be in sync with spatio-temporal data 

Other priority areas that require further work



Technological domain Scope of investigation Keywords

Geo-spatial modeling FFB yields

Leaf and soil nutrients

Fertilizer trials

Soil organic carbon

Spatial variability, 

management zones,

nearest-neighbor analysis, 

operational zones  

Decision support system Oil yield 

Oil quality

FFB harvesting, image 

processing, surface color, 

degree of bleachability index

Remote and proximal 

sensing

FFB yields

Disease detection

Oil quality

Stand density

Vegetation indices, spectral 

reflectance, sensor, 

geographical information 

system, Google Earth

Balasundram, S.K. 2016. Selected precision agriculture 

studies in oil palm: A 10-year summary. Revista Palmas, 

37(1): 243-266. (In Spanish)



Precision 

Agriculture

Remote sensing

Positioning 

systems

Geographical 

information 

system

Artificial 

intelligence

Decision support 

systems

Variable rate 

application

Digital 

Agriculture

Sensors

Positioning 

systemsData analytics

Hardware and 

software 

systems

Communication 

systems

Telematics

The first 25 years 

(1990-2015): 

Efficient farm  

The next several years

(2015-?): 

Connected farm  



Source: Accenture (2015)

Towards a connected farm …



▪ Efficient ▪ Cost-effective ▪ Practical ▪ Pollution free 

Climate-smart agriculture

Making the crop fit the 

environment (always changing) 

→ resilience

❖ Instead of the old way of 

changing the environment to 

fit the crop 

Where are we going with all these?



A means of connecting systems so as to allow an integrated, 

multidimensional view of farming activities, enabling deeper 

understanding on how the whole ecosystem works

Internet of Things (IoT) 

in Agriculture

• Smart devices than can collect and send data in real time to increase speed 

for decision making

• Big data 

Where are we going with all these? … (2)



Our digital agriculture initiative for oil palm …

Artificial Intelligence (AI) 
platform

Man Using Intelligent Applications





Sensor-based fieldmapping

Wireless cropmonitoring

Climate monitoring andforecasting

Wireless equipmentmonitoring

Predictive analytics for crop and livestock

Livestock tracking andGeo-referencing

Stats on farm production
Smart logistic andwarehousing

Sensing  
Technology

Wireless  
Technology

Data  
analytics  
solutions

Mobile  
applications

Web-based  
applications

Positioning  
Technology

Modular and flexible design for multi-purpose applications:

Our digital agriculture tech menu …



IoT sensing and data sharing for open-field and closed-field 

crop production



Kambyan sensor node for digital agriculture



Current commercially operational drones (payload < 20 kg)

• Agras
• Joyance
• Mavis
• Quantix







Data analytics



Vegetation index (NDVI, GNDVI) mapping

Study site: 300 ha



Recent test operation – flying below canopy
Mission: AutoHaFeWe (Parts 1 & 2)



Work in progress: i-Plantation mobile application



Thank you very much

Muchas gracias


