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Introduction

Many biotronic systems (BTS) [1], including
phytotronic systems (FTS) [2] are being improved and
become integrated ones [3], for example IFTS that consists
of a few biological and electronic systems (BS and ES).
The example of such system is showed in the Fig. 1.
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Fig. 1 IFTS structure

By creating IFTS, attempts are made to form an
accurate priority of BS (for example phytosystem (FS)) [4—
9], so (Fig. 1, a) isdependent on BS and together they form
IFTS. This is shown in detals in Fig. 1, b. Here ES
becomes an integrated system (IES)-IES;, consisting of
two integrated (analysis and decisions) systems (IES;; ir
IES;;). Analysis system consists of detection management
system (IES;;;), data analysis system (IES;;;) and
integrated evaluation system (IES;13). |ES;13 consists of
evaluation of procedures management system (IES;;3;) and
normative base management system (IES;:13,). Integrated
decison management system |IES,, consists of
management technologies formation systems (IES;»;) and
decisions implementation procedures management system
(IESy2). IESy, isinfluencing the management of biological
object (BO), through the IES;; it is managing IES;s,
IES;;, and IES;3 as well. When the phytotron
management system is integrated in such way, |ES;;; could
become electronic plant leaf testing system (ELTS). In
such situation the structure of ES,,,, that became an
integrated system (IES;»,), could be similar to the one
presented in Fig. 2.
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Fig. 2 Possible IES;», structure

Here, for example, IES;»; is an electronic artificial
vapour level management system, and 1ES;,, — €lectronic
fertilization management system, IES;»,ny — phytotron
temperature management system.

Let'sanalyze the ELTS formation possihilities.

EL TS operation algorithm

The main task of ELTS is to define the condition of
BO, the additional tasks are: to collect information and to
use it (as supplementary) in the future, to gain experience
and to improve the management of IES,;, |ES;1, or IES;13,
ELTS operation algorithm is presented in the Fig. 3.

In the algorithm scheme the dotted line shows what

systems (defined in the Fig. 1) (IESu1, |ESi1,, 1ESiia1,
IES112» and IES;;3 (integrating its parts)) involve the
procedures. The rest of the systems that are not
incorporated by dotted line are attributed to |ES;;.
This algorithm shows that one of the first IES,;; formation
procedures is BO condition features search, investigation
and choice. The features group consists of forward (formed
before the condition) and existing condition features
descriptions. They all match ELTS, but the first ones create
the possibilities to forecast future conditions and, if thereis
aneed, to avoid them.

When the features are known it is possible to choose
their indicator values. To make it easier to understand how
it works let’s examine one (of some possible) generalised
ELTS structure together with this algorithm (Fig. 4). BO
(for example plant leaf) is chosen for testing. It is scanned
with scanning system (see Fig. 4) that is managed from
IES;; through 1ES;; (Fig. 1) and additionally from IES;;5

(Fig. 4).
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Fig. 4 ELTS structure and interfaces with environment

The results of scanning are systemized and one or a
few raster matrixes are created, they become the objects of
indicators values initid analysis. 1ES;;» does it. In this
stage the detection of leaf and its separate areas parameters
is performed, the configuration analysis is done, colour
anomalies are detected and other raster matrix data tests
are performed. The tests data are forwarded to IES;3,
where the colorimetric measurements are done first (the
separate raster matrix elements colours wave lengths are
measured and calculated). The common leaf colour scaleis
formed and the waves length differentia capacity is
calculated, the anomaly zones parameters are found out.
All these tests can be repeated for many analogical
scanning objects and finally are passed to the to the
diagnostic detector which task is using raster analysis
results and plant conditions’ features bases data to prepare
possible interim and (or) forecasted existing conditions
aternatives by defining their possible reliability. These
data are passed to IES;3 (Fig. 4) to the multisource
information analysis block. The purpose of this block:
finally accept or decline the presented prognosis.

The prognoses that are not reliable enough are tested
additionally by using supplementary  diagnostic
measurements and forming the additional information base
(see the additional information management system in Fig.
4). By working with prognoses and additional information
together the BO conditions new features search is
performed and the results are presented to the training
block (See ESy13» in Fig. 4). That helps to improve
conditions’ features base. The new features are introduced
to the diagnostic detector through this interface and they go
to the multisource information analysis block and finally to
the additional diagnostic measures. In the testing results
the reliable prognosis set is formed, and the next stage is
final prognosis detection. In this stage of the process the
reliability of all prognoses is considered and one final
(most demonstrative) prognosis is distinguished, or a few
reliable prognoses set. After this process IES,; performs
final prognosis evaluation (see Figure 3) and if it isreliable
it is confirmed by transferring the data to the management
technologies formation system (ES;»; in Fig. 4), which
considering the chosen management technologies group
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(directive, prioritetisized or freely synthesized) and use
them or create. When there is no possibility to confirm
final appreciated prognosis reliability the additional
features search and analysis are being improved. Prognosis
confirming or declining reasons describing data are
transferred to the training block and finally to the
diagnostic detector and multisource information analysis
block.

Technical measuresand their technologies

The main technical ELTS measures are presented in the
Fig. 5.
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Fig. 5 Main technical ELTS measures (AK — personal
computer, ANN — artificial neurons nets)

This is a general ELTS structure. Further creating this
system it is necessary to design the operation technologies
for every component. These component technologies are
among the most important ones:

- Leaf perimeter detector;

- Configurations analyser;

- Colour anomalies detector;
- Colorimetric block;

- Diagnosgtic detector;
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The integrated phytotronic system (IFTS) structure is formed of biologica system (BS) (in this case phytosystem (FS)) and
eectronic systems. The main peculiarity of these systems integration is that the main goal is chosen (BS) (FS) goal, and ES functionsin
such way that the most optimal FS goal would be achieved. There is the IFTS used integrated ES (IES) structure proposed, a part of it
consists of electronic plant leaf testing system (ELTS), involving the peculiarities detection and reliability evaluation. Thereisthe ELTS
operation agorithm proposed. The block ELTS structure is presented. One of possible ELTS technical composition variant is proposed.
Technologies testing directions used in ELTS components are highlighted and presented. 111. 5, bibl. 9 (English, summaries in English,
Russian and Lithuanian).

E. Kepac, II. Banaiimmuc, H. [3unryc, . Jiinykac, A. BaiuHsaBu4ioc. JJIeKTPOHHAsA CHCTEMA [JIsl MCCICJOBAHHA JHCThEB
pacrenuii / DnekTpoHuKa u iekTporexHuka. — Kaynac: TexHosorus, 2008. — Ne 8(88). — C. 99-102.

N3 6uonornueckoit cuctemsl (bC) (B nannom ciydae ¢urocuctemsl (PC)) u anekrpoHHbIX cucteM (JC) cocTaBieHa CTPYKTypa
unrerpupoBanHoil cuctembl puroTpoHuku (MCDT). OcHOBHAs OCOOCHHOCTh ITHX CHCTEM 3aKII0YaeTCsl B TOM, YTO TJIaBHOH LENbIO
Beioupaercst 1ei1p bC (PC), a OC dyukuuonupyer tak, uytodsl Obuta nocturuyra uenb OC. Ipemnoxena crpykrypa B UCOT
npumensieMoii narerpuposanoit 9C (M3C), 4acTs KOTOPOH cCoCTaBISIET AMEKTPOHHAs cucTeMa ucciaenoBanust mucta (OCUJI) pactenus,
OXBAaTHIBAIOIIAS AETEKIHIO €r0 OCOOCHHOCTEH, COCTaBIeHHE PACTPOBON MATPHUIIEI, €€ aHaM3, CHHTE3UPOBAHIE MHOXKECTBA ITPOTHO30B,
JIETEKIUIO OKOHYATEJFHOTO MPOTHO03a, a TaKKe OLEHKY HaJeXHOCTH 3Toro mporHosa. [Ipemrosken amropu¢M (yHKIMOHUpOBAHMS
OCUIL Ilpennaraercs OAMH U3 BO3MOXKHBIX BApHAHTOB TeXHHYecKoro cocraBa DCUJI. AKIEHTUPYIOTCS U IIPUBOMAATCS HAIPaBIICHUS
HCCIIeIOBaHNUIM TEXHOJIOTHH, HCIOIb3yeMbIX B koMmoHenTax JCUJL. M. 5, 6ubsn. 9 (na aHrnuiickoM si3bike; pedepaThbl Ha aHIIIUICKOM,
PYCCKOM U JIUTOBCKOM $3.).

E. Keras, P. Balaisis, N. Dzingus, D. Eidukas, A. Valinevi¢ius. Elektroniné augalo lapo tyrimo sistema // Elektronika ir
eektrotechnika. — Kaunas: Technologija, 2008. — Nr. 8(88). — P. 99-102.

I3 biologinés sistemos (BS) (iuo atveju — fitosistemos (FS)) ir elektroniniu sistemy (ES) sudaryta integruotos fitotronikos sistemos
(IFTS) struktiira. Pagrindinis Siu sistemy integravimo ypatumas yratai, kad svarbiausiu tikslu laikomas BS (FS) tikslas, o ES veikiataip,
kad buty pasiektas kuo optimalesnis FS tikslas. Pasitlyta IFTS naudojamos integruotos ES (IES) struktara, kurios dali sudaro
elektronine augalo lapo tyrimo sistema (ELTS), apimanti jo ypatumy detekcija ir jos patikimumo jvertinima. Pasitlytas ELTS veikimo
algoritmas. Pateikta blokiné ELTS struktara. Sitlomas vienas i§ galimy ELTS techninés sudéties varianty. Akcentuojamos ir
pateikiamos EL TS komponentuose naudojamy technologiju tyrimy kryptys. 1. 5, bibl. 9 (angly kalba; santraukos angly, rusy ir lietuviy
k.).
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