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MATHEMATICAL MODEL FOR THE THEORETICAL AND EXPERIMENTAL DATA PROCESSING FROM THE DISTRIBUTION DEVICES WORKING PROCESS OF CENTRAL MEASURING SEEDING MACHINES 
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Abstract: The paper presents a mathematical model for theoretical and experimental data processing regarding the calculus and the working strategy, which settles following ways in terms of partial results, obtained in probation certain stage, of central measuring seeding machines distribution devices.
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1. INTRODUCTION
The paper is trying to insert, at least in the agricultural machineries probation area, a work manner which could be very well named, by resemblance with the computer – aided design, computer – aided probes (tests). The reasons which imposed this  problem probation approch of the central measuring seeding machines (particulary, but as a general rule the problem is similar for any sort of machines), are following: 

- the probation time shortening by the operating speed increment, not just by the calculus speed increment also by the probation strategy algorithm, the computer clear indicating the ways in any working stage;

- the calculus accuracy increment, the clean calculus operations wholly being made by the computer, as the results graphic and tabular representation;

- the tests execution accuracy increment, by the computer - aided of tests evolution, act which doesn’t let the operator to omit stages or to bring in less data than the necessary minimum number;

- the logical arrangement imposed by the algorithm for the probation instructions which contain some language inaccuracies and errors which are heavier to seize in the classical probation current activity;

- economic increment, pronounce that, computer – aided, the probation procedure doesn’t need the execution made by a superior preparation personnel, but is at hand of a technician or simple operator.

The theoretical and experimental processing simulation from the working process of the central measuring seeding machines distribution devices suppose the calculus and simulation process of the results obtaining and graphic representation in accordance with the working probation standards.

2. TECHNICAL REQUIREMENTS
By mathematical model for the theoretical and experimental data processing from the distribution devices working process of central measuring seeding machines, in this paper, on understand the algorithmization of these instructions, not only in terms of the calculus, also relative to the working strategy (which settle the following ways in terms of the partial results obtained at a probation certain stage), this final aspect giving the computer – aided condition and probation process.

Next in this chapter will be given the mathematical model of the probation procedure, respectively the calculus algorithm.
2.1. Definitions of the mathematical operators used

Definition 1

The aleatory variable standard deviation, beyond [1], is the dispersion D(X) radical of this variable:
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(1)
The aleatory variable standard deviation is an indicator of the aleatory variable dispersal. For example, in normal repartition law case, with a 0.9974 probability, the variable values are into an interval of 6 standard deviations length, having centre in the average value, M(X). In [1], toward [2], [3] and [4], under the (1) formula radical, appear the dispersion square.
In the same way beyond [1], we remind the definitions:
Definition 2
The average value of a aleatory variable X, discreet is the M(X) number, given by the formula:
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where pi, i=1,...,n, are the corresponding probabilities.
For a continuous aleatory variable, the average value is given by the formula:


[image: image3.wmf]ò

+¥

¥

-

ò

+¥

¥

-

=

=

xf(x)dx

xdF(x)

M(X)










(3)

where F(x) is the allocation function of the aleatory variable X and f(x) is the corresponding probability density function, if exist. The definition is consist with the definitions from [2], [3] and [4].

Definition 3
The dispersion (beyond [2] and [4], on named and varianta) of an aleatory variable X, D(X), is the square centered moment of the aleatory variable: 
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(4)
For the aleatory variables discreet type, the dispersion calculus formula is:
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 (5)

where f(xi) is the probability like the aleatory variable X take the value xi, i=1,...,n. 

For the continuous aleatory variables, the dispersion has the expression:


[image: image6.wmf][

]

[

]

dx

f(x)

M(X)

x

dF(x)

M(X)

x

D(X)

2

2

ò

ò

+¥

¥

-

+¥

¥

-

-

=

-

=








(6)

where F and  f the allocation function, respectively the density allocation function of the aleatory variable X (if f exists). 
The aleatory variable X dispersion is an indicator of its dispersal values round the average value.

In [5], on interpolate for the dispersion concept, two definitions: first like being the definition of a discreet aleatory variable (named (2, in [5]) and which coincide with definition 3 and definition 4:

Definition 4
The dispersion, s2 of a selection (statistical concept), is definite beyond the formula:
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(7)
Dispersion definitions which differ by the interpolate denominators appear also in the Mathcad 2000 and 2001 programmes documentations.
In [2] on give the next definition of the variation coefficient (met in [6], in percentage version):

Definition 5
On name variation coefficient of the aleatory variable X, the ratio between dispersion and the average value of one aleatory variable:
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2.2. The algorithm of the theoretical and experimental data processing for the qualitative index determination
Working qualitative index
On accomplish the tests by the actuating the distribution device, collecting seeds distributed on each shovel and these weighing with ±1,0 gram precision.
On accomplish every test in 3 repetitions.
On calculate the average of three tests from every attempt obtaining only one seed quantity value collected on one shovel, Mmed.

On calculate the deviation in proportion to the tests average A, with the formula:
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(9)

The non-uniformity degree is accentuate by the variation coefficient Cv, calculated by the relation:
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(10)

where: 
σ is the standard deviation calculated with the relation:
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(11)

where:   n is the shovels number

Mmed – the quantity collected on each shovel;

Ma – the absolute average gaved by the equations:
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(12)
The seed quantity distributed per hectare Q will be calculated with formula help:
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(13)
where q is the seed average mass, in kg, collected at all shovels:
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(14)

where n is the shovel number.
By the interpolate of q in relation 13 results the seed quantity distributed per hectare N in kg/ha.
The theoretical and experimental data processing algorithm for the determination of the deviation in proportion to the tests average, A(fig.1)
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Figure 1: The theoretical and experimental data processing algorithm for the determination of the deviation in proportion to the tests average, A
The theoretical and experimental data processing algorithm for the non-uniformity degree determination accentuated by the variation coefficient Cv (fig.2)
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Figure 2: The theoretical and experimental data processing algorithm for the non-uniformity degree determination accentuated by the variation coefficient Cv
The theoretical and experimental data processing algorithm for the seed quantity distributed per hectare determination N(fig.3)
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Figure 3: The theoretical and experimental data processing algorithm for the seed quantity distributed per hectare determination
3. CONCLUSIONS
In figure 4 on report the results obtaining algorithm in accordance with the working probation standards. The distribution device meet the demands if 
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Figure 4: The results obtaining algorithm
The elaborated algorithms are used to the software elaboration for the mathematical model resolution of theoretical and experimental data processing from the distribution devices of central measuring seeding machines.
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