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THEORETICAL SUBSTANTIATION OF MODEL OF SYSTEM FOR EVALUATION A STATE OF VINE PLANTS AND TAKING A DECISION FOR PLANT PROTECTION ACTIVITIES
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ABSTRACT

In the present paper are offerred an idea in reference to the ways on getting and information handling in expert systems for plant protection. Here is theoretical substantiated a possibility for technical realization of program system for color analysis of information about the vine disease diagnosis.
We propose a usage of MATLAB package with the Image Processing Toolbox. As a result the proposed system give an advice or decision for plant protection.
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INTRODUCTION

An increasing of quantity and quality of agricultural production depends from the learning for phytopatological statement of plants, requirements for soil-climatic conditions for plant growth, undertaken plant-protection activities and etc.

For realizing an effective protection of plants from diseases and insects it is necessary to be learned conditions and factors for development, the origin and their biological peculiarities; the influence and final effect of various tools for struggle with them (chemical, biological, physical and economical threshold of injury. 

Generally for the present the diagnostics of diseases is doing with the unaided eye from the relevant experts by scouring of agricultural areas, which is not sufficient for reliable finding of diseases (1).. 

When the observation is doing by technical resources is make a possibility for its transforming in continuous process. This allows for finding of eventual diseases in their early stage and opportunely launching plant-protection activities.

The purpose of the present research is a theoretical substantiation of algorithm for collecting and processing of information for statement of vine plantation, on the basis of which by the computer expert system to take a decision for realizing a plant-protection activities.

MATERIAL AND METHODS

Every plant unit can be considering an object for control, which aim is a ensuring of optimal vital conditions, stability of growth parameters and improvement of quality of final product.

On the plant growth and the production render an influence a measurement, non-controllable factors – z1,z2,…zN (climatic factors - t(C, Wa and others) and non-measurable, non-controllable factors – w1,w2,…wQ (a features of agricultural area, influence of previous plant-protection activities, vital activity of an other organism). Output parameters of studying plantation are y1, y2, … yF. They account for indicators for its current phytopathological state.

Exemplary scheme of structural model for evaluation a statement of vine plantation and formation a decision forа plant-protection is shown on Figure 1.

It include object for studying (plant), transformer block, block for formation аn expert decision or advise for customer. Transformer block is a computer program system for quantitative assignment of degree of strickenest of studying plantation from the definite disease on the basis information for its color. 
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Figure 1. Structural model for evaluation and generating a decision.
Most often the plant diseases are diagnosed on the basis of its exteriors. Visible showings of diseases in the most plants could be determine automatically by measurement a color of their organs. The color is an important feature of agricultural products, which contribute the determination of their quality and phytopatological statement. 

Transformer block (Figure 1) uses a graphical 2D image of vine leaf, which is received by photographing by color digital camera. The image is RGB graphical file. It is processed by several functions in program system MATLAB. As a result is received histogram of distribution intensity in an image, and then is formed frequency color model (Figure 2), which is a Gaussе distribution of R, G and B color components of an image (2).
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Figure 2. Frequency distribution for R, G and B channels.
Segmentation of image on the basis of color is realizing by its transformation from 24 bits RGB image in indexed image (Figure 3, 4).

By separation an image of regions, basing on color is got an image, which is represent in white stricken sections of plantation and in black color – the healthy ones (Figure 5). Also there is received a binary matrix of image. Trough calculating a surface filling with “1” in the matrix is calculate percentage proportion of the stricken towards healthy part of a vine leaf, whence is formed quantity assessment for degree of strickenest from disease.
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Figure 3. RGB image of a leaf from studying vine plantation.
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Figure 4. Indexed image of a leaf from studying vine plantation.
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Figure 5. Binary image of a leaf from studying vine plantation.
Results

The result information, getting from color processing of an image is use from computer expert system, which on the basis of data and knowledge and on deduction generator form a decision for operation on the studying plant.

The expert system for plant protection must to possess the following basic characteristics: to provide program interface between expert knowledge and final customer; to explain preferred decisions and advices; to allow continuous addition of present reserve of knowledge, which are a kernel of all expert system.

Database contains two subsystems: Database for diseases, which will be observed and Database for plant protection activities. Database for diseases for studying plant contain the basic symptoms, characterized particular disease.

The Database for plant protection activities includes: data for standards of plant-protection recourses – classes, purpose, quarantine terms, particular groups, and criterions for applying.

The base of rules is created on the affirmation, that all groups of models for assessment are characterized with common types of criterion.

For modeling of process for take of decision for necessary plant-protection activities is perceive a deduction mechanism. On the basis of characteristics of studying object is determining its appurtenance to particular group, which is characterized with definite symptoms and plant-protection resources.

The result of work of the module named Deduction generator is a decision for applying of concrete strategy for plant-protection. 

Technical recourses for realizing of system includes color digital camera, device for measurement and collecting of values of temperature and moisture of air and computer system.

CONCLUSIONS

Preferred approach for taking a decision for doing of plant protection gives a possibility to use a structured expert knowledge for analyzing and evaluation of statement of plant and necessity for doing of plant protection activities on the basis of quantitative and qualitative criterion. Trough the computer expert system, agricultural workers could apply scientific substantiated and effective strategies for plant protection.

Important priority for the expert system would be automatic accounting and transmission of information about important factors of the environment and for physiological state of studying plant.

For determine of values of climatic factors could be used developed and wide applying in meteorology activities methods and tools for their automatic measurement.

For the color diagnostic of diseases is proposed a usage of automating system for image processing.

Proposed model is a first stage in development of system for assessment a physiological state of a vine plantation and forming a decision for plant-protection activities on it.
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