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Motivation

» EU Project: “Center of Excellence in Informatics and 
Communication Technologies”
˃ Goal: Construction of a research infrastructure (mainly hardware)

˃ Two levels:

+ National level – a supercomputer

+ Regional level – three server configuration in Plovdiv University

» National Science Program: ”Intelligent Agriculture”
˃ Goal:  Conduct research on artificial intelligence approaches for agriculture 

applications using the research infrastructure

˃ Platform ZEMELA (mainly software)

˃ Pilot project for the region of the city of Plovdiv

+ Expansion of scientific infrastructure with a local level – sensor networks
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Local Level: INSTITUTE OF PLANT GENETIC 

RESOURCES, SADOVO, REGION PLOVDIV 
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Local Level: MARITSA VEGETABLE CROPS 

RESEARCH INSTITUTE, PLOVDIV
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Sample measurements in Maritsa
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Greenhouse Outdoor plot of 
land



Regional Level: hardware configuration
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Three powerful server 
configurations 
(geographically 

separated)
„hot” data „cold“ data

Primary server Secondary servers 1, 2 

FMI of PURectorate of PU



Regional Level: software
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Integrated 
technology

Block chain SensorThings

GenBankPlatform ZEMELA
Specialized 
components

Specialized site



Platform ZEMELA
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Personal Assistant

» Core of the platform

» Monitors the course of the vegetation of agricultural crops

» Responsible for detecting anomalies in the vegetation of 
agricultural crops

» Manages the interaction between components in the platform

» Prepares warnings when anomalies are detected

» Offers solutions to farmers (to be implemented)
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Personal Assistant
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Adaptation of PA for a specific crop

» An essential action to prepare the PA for work

» Retrieves data from the ADK center characterizing the vegetation 
of the plant to be monitored

» Initializes PA belief structures
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Adaptation of PA for weather conditions 
in the region of Plovdiv
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Conditions close to those for the Plovdiv 
region from the specialized literature 

(California case)

Preliminary test
Real tests

on-site measurements



ADK Center (ontologies, rules, frames)
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GeneBankOntology
EventOntology
SoilOntology
PlantOntology



KSL-Based Technology
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» 3 levels:
˃ Prolog

˃ Flex – expert system framework

˃ VisiRule – visual editor for building 
expert systems with a structured 
decision tree. 



Next works

» We continue:
˃ The expansion of sensor networks

˃ The implementation of the platform ZEMELA

» We are starting to develop a concept for the national level - for 
now, the following two tasks are planned:
˃ Recognizing and analyzing objects from space photographs

˃ Advisory system for small and medium-sized farmers applying for financing under various 
European grants
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Water pollution
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Water pollution
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Vineyards
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Vineyards
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Agricultural plots
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Thank you for your 
attention!
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