ELECTRONICS AND ELECTRICAL ENGINEERING

ISSN 1392 — 1215

2009. No. 2(90)

ELEKTRONIKA IR ELEKTROTECHNIKA

ELECTRONICS

T170

ELEKTRONIKA

Biological Purpose Electronic Systems I mprovement Motives

P. Balaisis, A. Valinevicius, D. Eidukas, E. Keras, N. Dzingus
Department of Electronics Engineering, Kaunas University of Technology,
Sudenty st. 50, LT-51368, Kaunas, Lithuania, phone: +370 37 300520, e-mail: eugkera@stud.ktu.lt

Introduction

With the increasing capabilities and popularity of
electronic calculating devices and decreasing costs and
overall dimensions as well with the software improving
there is an allurement rising to use them in various human
activity fields, including the engineering of biological
processes, for example in plants and in handling processes
in their surrounding.

The necessity of many electronic systems (ES) does
not raise doubts anymore. Examples could be electronic
phytotron temperature, humidity, illumination and other
systems. There are alowable margins of environment
parameters values variation entered to the systems and they
ensure it. But there is no control how the mentioned values
variations affect the states of biological object (BO) and its
systems. Besides, ES is handling only a few factors
parameters. Because of it BO is often affected by casual
circumstances that influence the efficiency of biological
systems (BS). There is a task to handle as many factors
values as possible and to relate their { ES} among them as
well as with {BS}. The necessity of such measures is
validated by the sample analyzed below.

Influence of {ES} correlations

We put the case that handled BS, which am
parameter (loses, costs and noxious effect) is Y; thereisan
influence of BS so the values of this parameter are
determined by the set { F\} of factorsand here Fy is closely
associated with ES parameter X;, the allowable X; handling
verge (X-Adx; ~ X+A4x; ; Ax;<<X; ; Ax; — Size does not create)
are narrow and do not make the essential influence to Y
parameter. The dynamic of such handling can be imaged in
the graphs givenin the Fig. 1.

We put the case that it is known that the value of v-th
factor is usually Fy;, with it the minima value of
parameter Y is assured by ES X; parameter's value X;;.
Because of it ES is matched in such way that X; parameter
value (x) staysin these verges:
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Fig. 1. Graphs of handling dynamic

Because F, values are uncontrolled, they are shifting
in such way deciding the shift of Y —

Y(t) = f1(R, ().%1.0) - @)
Therefore in some moment (for examplet')
(R )%t )=y, ®)

It isobviousthat y, > y,. If there were a possibility to
change X; values at that particular moment, we would get
different dependence -

Yt )= fo(Rp .t ). “
When X; value is equal to x;,, then
Y(t') = fo(Rp %ot )=y ®)
Y aim parameter value reduces by the size of
Ay =YY (6)

With shifting Fy, the optimal X; value X shifts as
well. In such way we can construct

Y(R )= f3(R %0 ) - (7)

Or (relatively) graph (Fig. 1). Frequently it is
nonlinear function (as plant growing sowdown
dependency on surrounding temperature) Therefore even if



we choose average Fy value — F, and select arational X;
value — x;y, which are corresponded by a minimal (in that
particular field) Y value — y,, we get the dependency Y(Fy,
Xiv) Presented in the Fig. 2.

YA
Y (Fva.Xiv) | F
3(Fv.Xio
Y (Fua,Xiv)
Y (Fvo,Xiv
0 —»
Fv1 Fvo Fv2 Fy

Fig 2. Graphsof Y(Fy, xy) and f3(Fy, Xo) functions

In the graph of the Fig. 2 it is possible to see that by
selecting a X; parameter value (x;), which is going to be
rational then Fy value is equal to Fyq, Y(Fy, %) and fs(Fy,
Xi0) functions has only one joint point- A. By selecting X;
parameter value and considering the average Fy value,
there is a depravation of aim parameter obtained, which
can be determined by
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Besides ES, which ensure the given X; value, another
ES is necessary, for example ES.;, which would handle
normative X; values when Fy shifts. In such way an
integrated ES (IES) (Fig. 3) is constructed.

ESi.,

ES

(IES)

Fig. 3. ESintegration version

By choosing a variation of biotronic systems when
ES and BS are associated and BS aims priority is
constructed, we get an integrated biotronic [1] system
(IBTS) of given structure, which is presented in the Fig. 4.
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Fig. 4. IBTS structure
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With the handling being improved the number of
integrated systems increase, their internecine actions
coordination is used, etc. The demand of artificia
intelligence emerges. But is it redly necessary? Is
computer obligatory when you cultivate cucumbers?

IBTS appliance motives

In those activity fields where handling systems are
necessary but not exists a human partly replace them. But
with the prices of calculation techniques, software going
down and caculating and handling programmes
improving, with the overall dimensions of these devices
reducing and correlations developing there are more and
more reasons to use them in phytotronic as well. How
purposive it is we will try to answer by analyzing one (not
the most complex one) IBTS — electronic plant leave
testing system (EPLTS) let's say that the purpose of this
IBTS is to forecast the condition of the plant from the
chromatic and other peculiarities of the leaf. A person
(specialist) could do it in a visual way, but EPLTS can be
used as well. We are analyzing the advantages and
disadvantages of both below.

In the first case the following advantages exist:

There is no need for any electronic devices; less time
is necessary to detect the condition; an experienced
specialist can consider to other symptoms, and the EPLTS
can not do it in the early stage; experience of specialist can
be used with expedition in different places (territories);
easier training, etc.

But there are a lot of disadvantages in this case as
well: speciaist is not able to evaluate promptly the
influence of integrated dynamic and multiple environment,
continuous plant conditions dynamic and many data from
the sources that are not accessed in a visual way; it is not
possible to grant a high accuracy of the prognosis; it is not
possible to forecast the combinations of a few diseases and
probabilities; it is not possible to process the information
from various sources with different reliability with
expedition and sufficient accuracy; it is not possible to
detect the correlations among external factors, their
intensity and plant condition; it is not possible to keep
history dynamic for the future researches; it is not possible
to forecast the condition development and to handle it;
specialist is not able to calculate the optimal one time
effect and dynamic handling variation; there is no
possibility to organize a united (centralized), automatic
handling of al factors and processes (illumination,
irrigation, temperature handling, nourishment, etc.);
centralized handling expedition reduces; there is no
possibility to ensure the optimal combination of all
handling procedures; operative handling of accidenta
incidents (non-planned, sudden flowing processes)
becomes more difficult or sometimes even impossible;
continuous participation of experienced specialist is
necessary in order to perform the tasks.

In the second case the following advantages exist: it
is possible to avoid many disadvantages mentioned in the
first case; it is possible to establish IBTS centers[2] in such
way spreading the experience; the cost of purchasing
technologies for every consumer would reduce; biology
specialists with lower qualification than in the first case



could handle the systems; projection of centralized
automated systems would be easier; databases would grow
and improve permanently in such way ensuring the higher
accuracy and reliability of prognosis; gaining the
experience new BO and IBTS features could be
discovered; there is a possibility to solve BS and BTS
problems in a complex way; it is possible to optimize
(minimize) vegetation costs.

It is necessary to mention some disadvantages of the
second case as well: it is necessary to persuade agriculture
and electronic specidists that it is necessary and
perspective to develop biotronic (BT); it is necessary to
create the methodology of many BT courses including the
vision of EPLTS; it is necessary to project a few original
EPLTS measures, including:plant leaf chromatic features
detection (receptorics) tools, raster matrix projection
measures; database organization and system training
measures; BO condition forecasting measures, etc. there
are some other BT development directions given [3],
including phytotronic cybernetics [4]. The motivation of
these works is presented as well. General systems
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reliability assurance methods are researched [5]. Let's
discuss, for example, the principles of third measure
projection.

EPL TS phytotronic infor mation usage

General BTS phytotronic information peculiarities are
discussed [4], so let’s try to motivate the possibilities of
EPLTS usage.

Let’'s say that in this case the research object (Fig. 5)
— BO (plant, including the leaf). Information about it and
environments is accumulated in the system. The main
information part is formed of it. This information comes
from many sources; one of them (for example the first one)
is plant leaf chromatic detector. Raster matrix of many
leafs (M;) are constructed. When the color spectrum is
fragmented, chromatic fragments probability of i-th leaf in
the raster is determined (Fig. 6) and density graph is
constructed.
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Fig. 5. Phytotronic information usage schema
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Color fragment probability densities of the first |eaf
are fi(4), j-th — fj(4), and Mi-th — fyu(4). Summarizing
information about all (M) leaves, every s-th fragmentation
probability in the |eaf

M,
PRACH

i1 (10)

fya(9)=
1

here fi(s) — s-th fragment color probability in the j-th leaf.
In such way the first source leaves colors fragments
probability distribution density fs,(4 )is formed. If in the
first source every leaf raster propriety probability

P =Py.=P =..=Py =P, (11)



so it could be in such case when all leaves are scanned
with the same devices and summarized (reserved)
information reliability can be counted in such way:

Py =1-(1-P)1. (12)
When (11) condition is not valid, then
Ps =171M_l[(17 P) (13)
-1
In such way (10) formula changes as well:
e :i T (14)

R
1=1

where P, — I-th leaf matrix propriety probability; | =1,M

Projecting a multi-source information model it is
possible to use analogous evaluation principles. Realizing
multi- source information usage model, forecasted fy,(s),
or f'z,(s) are compared with plant leaf color fragments
distribution densities with various diseases given in paid
normative databases. During such comparison diseases or
BO conditions in general, the probabilities of their
combinations are forecasted. The decisions are made and
according to the effects on RO are handled. Knowledge
and prognosis validated and by additional information
channels they are sent to the training model which
functions using a model projected for it. Training can
consist of afew components, but it is essential when multi-
source information usage model is being improved.

Conclusions

activity. That would increase research possihilities,
prognosis accuracies and construct probabilities to forecast
BO conditions dynamic.

The most effective in this field would be integrated
systems, which functions using BS aims priority. That
would make the possibilities to unite most of the BO
conditions handling measures, to automate process
handling and to save the resources.

When the computer technologies are used for BS
handling there is a possibility to reserve multi-source
information, to create prognosis lots, to calculate the
reliability of these prognoses and to improve multi-source
information usage processes.
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Biologic purpose (mainly used in the horticulture) electronic systems (ES) usage peculiarities are discussed. It was discovered that
recently autonomous, on the biologic object (BO) nondependent ES are the most frequent. The motives that stimulate to improve such
purpose electronic devices, to integrate and handle them using biologic system (BS) aim priorities, to realize biotronic schemas are
enumerated. Using electronic plan leaf research system’'s information processing schema there were the advantages of ES and BS,
reserve information and its reliability evaluation peculiarities demonstrated, as well as the ways how to improve the reliability of BO
condition prognosis. III. 6, bibl. 5 (in English; summariesin English, Russian and Lithuanian).
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GHOJIOrMYECKOro NpeAHa3HaYeHus // DJeKTPOHHKA U diekTpoTexHuka. — Kaynac: Texnosorus, 2009. — Ne 2(90). — C. 39-42.

PaccMoTpeHBI 0COOEHHOCTH NPHMEHEHHUS MEKTPOHHBIX cucteM (OC), mMpeqHasHAYEHHBIX IUIS YIPABICHHS OHOJIOTMYECKUMH
nponeccaMu  (0COOEHHO B pacTeHHEBOACTBE). [loka3aHO, 4TO B HACTOSIEe BpeMs 4Halle BCETO IPUMEHSIOTCS ABTOHOMHEIC,
HE3aBHUCSAIINE OT COCTOSIHUM Ononorundeckux o6bekToB JC. M3110%KeHB MOTHBBI, CTUMYIUPYIOIINE YCOBEPIIEHCTBOBATh IIEKTPOHHBIE
CpelCcTBa JAHHOTO Ha3HAUEHUs, UX MHTErPUPOBATh U YIPABIATh, MPUMEHHAs MPHOPHUTETH leneit 6uonorndeckux cucteMm (bC) —
peanusys cucteMbl OHOTpoHUKH. [IpuMenss cxemy oO6paboTkn MHGOPMALUK 3JIEKTPOHHOI CHCTEMBI HCCIEIOBAHUS JINUCTA PACTEHUS,
MOKa3aHbl MpeumymiecTBa: B3auMocBsizaHHoCTH DC u BC; mpuMmeHeHus pesepBHONH HMH(GOpMALUM; OLEHKH €€ HaJeKHOCTH U Jp.
IIpuBenens! criocoObl Kak YBEIMUHTh HAJSKHOCTH NMPOTHO30B cocrossHui BO. M. 6, 6ubn. 5 (Ha aHrmiickoM s3bIKe, pedeparsl Ha
QHTJIMHACKOM, PYCCKOM U JINTOBCKOM f13.).

P. Balaisis, A. Valinevidius, D. Eidukas, E. Keras, N. Dzingus. Biologinés paskirties elektroniniy sistemy tobulinimo motyvai //
Elektronikair elektrotechnika. — Kaunas: Technologija, 2009. — Nr. 2(90). — P. 39-42.

Aptarti biologinés paskirties (daugiausia naudojamy augalininkystéje) elektroniniy sistemy (ES) naudojimo ypatumai. Parodyta, kad
Siuo metu dazniausiai veikia autonomiskos, nuo biologinio objekto (BO) biisenu nepriklausancios ES. Isdéstyti motyvai, skatinantys
tobulinti sios paskirties el ektronines, priemones, jas integruoti ir valdyti, naudojant biologinés sistemos (BS) tiksly prioritetus, realizuoti
biotronikos sistemas. Naudojant elektroninés augalo lapo tyrimo sistemos informacijos apdorojimo schema, parodyti ES ir BS sasaju
privalumai, rezervinés informacijos ir jos patikimumo vertinimo ypatumai, taip pat budai, kaip padidinti BO baseny prognoziy
patikimuma. 1. 6, bibl. 5 (angly kalba; santraukos angly, rusy ir lietuviy k.).
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