
 

MARKET DOMAINS AND BEST PARTICES - AGRONOMICS AND FOOD 
INDUSTRY 

Robotics for resolution of complex problems in agriculture 
 
What need was solved? 
 
There is a great interest in the integration of knowledge, methods and systems to design and implement all the 
processes involved in the optimal resolution of complex problems in Agriculture. It also allows performing more 
ecological and sustainable activities.  
 
What services were provided? 
 
Several ICT services are providing applications for agriculture; which are related to crop monitoring, decision-
making system for elaborating treatment plans, and development of prototypes for agriculture vehicle systems. 
Vineyard producers demand more effective and sustainable weed management. Current production systems 
should be profoundly modified by incorporating new technological and agronomic tools to minimize the usage 
of herbicides and reduce nutrient applications. From the joint UPM-CSIC Centre for Automation and Robotics 
(GPA group), we have developed crop monitoring systems. These systems are used for decision-making 
processes such as variable rate applications in high-value crops, for example vineyards. Intelligent implements for 
precision pest control that aim towards the reduction of pesticides and improvement of the harvested yield and 
product quality are equally necessary in the chain. Raimat (Codorniú) introduced novel systems based on 
computer tools for 2D and 3D crop monitoring. They did that on-board of a medium-size electric autonomous 
platform.  The implemented algorithms provided good results for the automatic 3D reconstruction of large areas, 
thus allowing fertilizer savings through variable rate applicators and site-specific weed control with intelligent 
implementations. Thus, this system is affordable from an economic point of view since not only does it reduce 
environmental impact but also produces safer food in the agri-food chain and increases crop profitability.  
 
“Tomates del Guadiana” Cooperative Society aims to become a leader in technology and innovation in order 
to enable its products to compete in new markets thanks to their high level of quality. They demanded the use of 
new implements for cropping management and tractor fleet management. We proposed an innovative solution 
based on new end-actuators able to reduce the damage of machinery while harvesting and the use of automatic 
satellital modeling for crop monitoring and harvest programing. These tools have allowed “Tomates del 
Guadiana” to compete in the market with the newest and most innovative technical resources in the sector. 
 
The relation with digitization 
 
The proper integration of ICT technologies in agriculture applications represents a step forward in digitalization of 
this area, where application of AI methods and robotic systems will significantly increase crop performance. 
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