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Horo rpyHta 2,0 Bt/(MK); Ttemmootrmaua HapyXHOMY
Bo3ayxy 20 BT/(MK).

Jns  ydacTka
3HAUYEHUs!
TEINIOM30IIINA K BO3OyXy kaHana 5 B1/(M'K) u ot
BO3IyXa BHYTpM KaHajla K BHYTpEHHEH IOBEPXHOCTU
kanaita 10 Br/(mK), a Takie 3HaueHHE TEMIIONPOBOIHOCTH

KaHabHOU MPOKIAAKHU  YUTCHbI

BCJIMYHUH TCMJI00OTAAYH oT MOBEPXHOCTHU

creHok kaHana 1,55 Br/(mK) u ux Tonummna 0,08 m.
[lomyueHHBle pe3yibTaThl CTAIM OCHOBAaHHEM Teope-

THYECKOro OOOCHOBAHMS TEMIIEPaTypHOrO MeToJa Ouar-

HOCTUKH MOA3EMHbBIX TEIUIOCETeH, CYLIHOCTbIO KOTOPOro
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ABJIACTCA OlpeacyeHne 06H.lel"0 TEMIICPATYPHOTO
TEIJIOTPACChl IO  XapaKTepy HU3MCHCEHUA

TEMIEPATypPbl HA IOBEPXHOCTH IPYHTA HaJ HEH.
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NEURAL NETWORK AIDED DIAGNOSIS BASED ON TEMPERATURE
AT ACUPUNCTURE POINTS
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Possibility of applying of neural networks (NN) for diagnosing “an out of order” state of organism is described in this
paper. The aim of research was to obtain a tool supporting a medical diagnosis. Data set used in the research included

temperature values, which were measured at selected acupuncture points (AP) of both healthy and ill persons. Research

has been concerned with a structure of neural network and preparing a learning set. Preliminary results revealed the

correct recognition of 81% for category ill and 62 % for category healthy.

Introduction. In previous publications [1, 2, 3] it has
been asserted that temperature value at AP reflects the state
of health and fettle of organism. The use of an artificial
neural network for the detection of disorder based on AP
temperature was of interest because acupuncture points in
traditional Chinese medicine are world-wide known as an
effective tool for diagnosis. Moreover multilayer structures
of perceptrons (NN) are very often used for classification
applications. On Fig.1. the scheme of one-layer net is
presented [4 ].
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Fig. 1. Scheme of one-layer net: x,;_y input signals, y ;s
output signals [4]

In the net each neurone is biased (b;) and has its
weight Wj;. Selection of appropriate factors b; and Wj; is
realised during training. Training with the teacher is
popular for learning the NN but it needs a large and
representative database.

Material . Collected set of the values of temperature
included 43 samples of healthy persons and 19 samples of
ill persons [5]. Temperature was measured at three AP
(Li4, Li5, and Lill) using non-contact method, with
pirometer. For example histograms of temperature at point
Li4 are presented for healthy and ill objects at figures 2
and 3 respectively. On this database training set for
learning as well as a verifying set for testing NN was build.
Testing set did not include data from learning one.

Neural network.The NN program named Neural
offered in [6] was used for training and testing. Its model
CLASSIFY allows a choice of structure of NN. The first
chosen two-layer structure did not pass the examination: its
recognition was not satisfactory correct. The net with three
layers was the next step. This NN had the 6-3-2 structure
(6 input neurones, 3 hidden and 2 output neurones). An
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Results and discussion. The test set was introduced
to NN after learning. Obtained results are presented
on table.

They revealed that neural network has classified
correct 62% cases in health category and 81% cases in
illness category. Network’s diagnosis had average 71.5 %
correct recognition. .

Calculated values for test set |5]

Calculated value for health Calculated value for illness
category category
0,9878 0,5980
0,9098 0,6041
0,9005 0,1733
0,8620 0,6023
0,9088 0,1543
0,9731 0,1547
0,9877 0,1544
0,5986 0,1806
0,5841 0,1796
0,6067 0,1540
0,9101 0,1541
0,9090 0,1540
0,6007 0,1542
0,5999 0,1543
0,1543 0,1545
0,8526 0,1450
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Network’s diagnosis was “I don’t know” for 6 cases
of health and 3 cases of illness. It is interesting and
characteristic that percentage of correct recognised ill
persons is much higher then healthy persons. Taking into
account that collected database consisted of subjective
statement of “good state of health”; probably measured
persons were not 100% healthy. Bigger data set, better
accuracy of measurement and optimisation of NN structure
should improve correctness of NN diagnosis. Summing up
these preliminary results assert that temperature at AP
applied to learning neural network should create a tool
supporting medical diagnosis.
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