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1. Introduction

Nowadays devices for human thermometry which are fixed on the body and al-
lows making frequent temperature measurements have become widespread. Such
method with proper analysis can improve the diagnosis of patients. In spite of the de-
velopment of information technology, there are a number of random factors that af-
fect rates, such as medical treatments, ambient temperature, etc. The way out of this
situation can be stochastic modeling of homeostatic processes [1], which will im-
prove the detection and diagnosis of critical condition of the patient.

The goal of this work is to present a computing environment for human body
temperature data analysis. It consists of two modules: Temperature Data Convertor
and specialized software environment for data processing and analysis of human dai-
ly thermometry.

2. Temperature Data Convertor

This program module is written using Borland® Delphi® for Microsoft® Win-
dows™ and converts binary data from the original firmware complexes for monitor-
ing the temperature of the human body surface KMTP-01-MIDA (Patent RU
2344750, with priority at 13.06.2007). The set of real data was collected under hospi-
tal conditions in Ulyanovsk Regional Hospital. The data base with temperature meas-
urements is stored in MS Access file. Program displays data base in table form (Fig.
1).

To convert binary data from data base user should select some measurements
for deciphering and click the Load data button # . The program displays final results
in two forms: as a table and as plots (Fig. 2).

The table consists of decoded temperature data with indication of measurement
time and place. The plots show temperature dependence on time. To save the results

in file user should click the Save results = button. Later these results are used for
thermometry analysis.
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Fig. 1. Program
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Fig. 2. The Temperature Data Convertor computation results

3. Specialized software environment for data processing and analysis of human
daily thermometry

This program module is a specialized software environment designed for simu-
lation experiments, as well as for the processing and analysis of field data. It is im-
plemented in MATLAB®), the interactive environment for numeric computation. It is
easy to use as experts in the field of mathematics, and medical professionals.

3.1. Processing and analysis of field data

To start working a user should select a file with the experimental data in *.xls

format which was previously generated by Temperature Data Convertor. When data
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file with daily thermometry is chosen, list of identification numbers of patients ap-
pears in Patient's ID field. User should choose a number of the patient whose data
will be worked with. Next, user should select a date of measurements from the Meas-
urement date field.

A plot of the temperature values versus the corresponding time values can be
created by clicking the Show graph button. A user has a possibility to smooth the re-
sulting plot in three ways: smoothing spline, cubic smoothing spline, exponential
method. The user can choose a smoothing method and specify the factor of it (Fig. 3).
It is possible to save results of the experiment by pressing Save results button. The
results are stored in a file format *.fig.
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Fig. 3. Processing and analysis of real data

3.2 Model experiments: identification

The program provides an opportunity to construct simulated data based on
modeling or real temperature measurements to predict further possible temperature
trend and to indicate critical condition of the patient.

The user can choose one of two model types for identification: discrete-time
standard observable model or discrete-time real-valued canonical model. In the next
step the user must specify the parameters for identification: the average temperature,
number of days, number of experiments and initial value for estimating parameter
(Fig. 4).

In case of working with experimental data to validate the identification method
used in program, user should enter true parameter values as well. Numerical methods
which are used here were described in detail in [2-3].
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Fig. 4. Processing and analysis of model data

4. Conclusion

Body temperature is a complex, non-linear data point, subject to many sources
of internal and external variation [4]. Anomalous behavior of the human body tem-
perature in medicine usually associates with possible negative outcomes of critical
states in patients. Diagnoses of most diseases are carried by the results of temperature
measurements [5-6].

The developed computing environment provides medical researchers who are
not familiar with the essence of mathematical methods, computational experiments
carried out with our approach and methods for developing their own methods. By us-
Ing this unique technology, the health care professionals who are not familiar with the
essence of mathematical methods, are provided with valuable information about the
patients' condition that will help them to reliably prevent a treatment-emergent ad-
verse event.
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M.B. Auapees, [I.M. Maptsiikus, [1.B. CutHukoB

ITPAKTHUKA CO3JIAHMS DKCITEPTHOM CUCTEMBI HA OCHOBE BA3
SHAHWU JJIA ITIPOI'HO3A U KOPPEKIIMN PUCKA PA3BUTHUA
3ABOJIEBAHMM, BEI3BAHHBIX METABOJIMYECKMMU HAPYIIEHUAMU

(OO0 «OTKpBITHIN KOI»)

Beenenne

B nactosiiiee BpeMst B MUpe YrpoKaloIMUMHU TEMIIaMH HapacTaeT 4yacToTa 3a-
OoJieBaHU, CBSI3aHHBIX C HApPYIICHUEM NTUTaHus1, ooOmMeHa BemecTB. K Takum 3abore-
BaHUSIM OTHOCSTCS TUIIEPTOHUS, aT€POCKIEPO3, HIlleMuueckas 0oJie3Hb cep/lla, ca-
XapHbIM AMa0eT W mp. AKTYyaJdbHOCTh MPOOJIEMBI OMPEAENSICTCS BBICOKOW J0Jiel B
npu4rHaxX cMeptu (10 56%) OT ymnciia BceX yMepUIUX, a TaKKe BO3POCIIMMH MPSIMBbI-
MU U KOCBEHHBIMH MaTEpHUaIbHBIMU TOTEPSIMH OT JICUCHMS JAHHBIX 3a00JIeBaHUIA
WM OT yTPaThl TPYAOCIIOCOOHOCTH.

JIaHHYIO CHUTYalllI0 MOXHO CYIIECTBEHHO HMCIIPaBUThH Onarojaps paHHEW aua-
THOCTHKE PUCKOB Pa3BUTHA 3a00JI€BaHM, CBI3aHHBIX C OOMEHOM BEILECTB, U MPOBE-
JEHUIO0 KOMILJIEKCA MEp M0 YMEHBIIEHUIO ATUX PUCKOB. CyIIECTBYIOIIUE HAa JTAHHBIHI
MOMEHT TMOAXOAbl OKA3bIBAIOTCS JIMOO HEJOCTATOYHO TOYHBIMH, JIMOO HE JAIOT JIIO-
ISIM  TIEPCOHAIIM3UPOBAHHBIX MMPOTPAMM KOPPEKIMKM TUTaHUus W o0pasza >KU3HH,
HaIpaBJICHHBIX HA YMEHBIIICHHE PUCKOB Pa3BUTHS 3a00JI€BaHUM.

CoBpeMeHHbIN YpOBEHb pa3BUTUSI MH(GOPMAIIMOHHBIX TEXHOJIOTHM MO3BOJISET
pemaTh JaHHYIO Mpo0JieMy Ha CUCTEMHOM YPOBHE, 0OecreurBasi BO3MOKHOCTh MPO-
THO3UPOBAHUS BEPOSATHOCTHU TMOSBICHUS 3a00JI€BaHMM, a TakKe OMpEeIICHUs NHIH-
BUyaJbHOTO QJIFOPUTMa JAEUCTBUN, TPU3BAHHBIX CHU3UTH PUCKH, YIYUYIIUTh COCTOS-
HUE 37I0POBbs M KQUeCTBO JKU3HU YEIIOBEKA.

Jlist petieHnst JaHHBIX TTPo0JIeM OblIa pa3paboTaHa CeHaTU3UPOBAHHAS YKC-
nepTHas MHQPOpPMAIMOHHAs CHUCTEMa /JIs HHIWBHUIYaTbHOTO MPOTHO3HUPOBAHUS U
KOPpPEKLIMA pPUCKA PA3BUTHUS OCHOBHBIX COIMAIbHO-3HAUYMMBIX 3a00J€BaHUM, BbI-
3BaHHBIX META0OJMYECKUMHU HapylieHusMu. CUcTeMa CTPOUTCS Ha OCHOBE OHTOJIO-
Uil KIMHUYECKUX PEKOMEHIalMi U CEMAaHTUYECKUX 0a3 3HaHUI.

ObacTh NpUMEHeHUs

Cucrema MHAMBUAYATBLHOTO MPOTHO3UPOBAHUS U KOPPEKIIMU PUCKA PA3BUTHS
OCHOBHBIX COLMAJIbHO-3HAYMMBIX 3a00JIEBAHMI, BBI3BAHHBIX META0OIUYECKUMU
HApYIICHUSIMH, TIpeHAa3HAaueHa NJis MPUMEHEHHUS B JIe4eOHO-IPOPHIAKTUIECKUX
YUPEXKIECHUSX BpadyaMH-TUETOIOTaMHU.
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