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NEURAL NETWORK SUPPORT OF PULSE OXIOMETRY UNDER 
CONDITIONS OF UNCERTAINTY  

Alyoshin S., Haitan O. 

National University «Yuri Kondratyuk Poltava Polytechnic»,  
Poltava, Ukraine 

One of the key indicators of a normally functioning human body is the oxygen 
saturation of arterial blood.  Pulse oximetry is used to define this parameter [1,2]. 

Pulse oximetry is a process of non-invasive measurement of the oxygen level 
in a person’s blood with the pulse oximeter device. It is considered as normal for 
a healthy person when the percentage of oxyhemoglobin in the blood is more than 
95%. An indicator of 92% and below is usually considered as critical [1-3].  
A person with such a low oxygen level in the blood needs urgent medical inter-
vention. Therefore, a high level of measurement accuracy is required objectively. 
At the same time, the existing pulse oximeters [2] are critical to the application 
conditions and not always provide the required measurement accuracy. Adverse 
conditions include the following situations: bright light, moving objects, presence 
of dyes, temperature drops, presence of carbon monoxide concentration, need for 
accurate sensor positioning, the exhausted patient state, etc. 

To overcome these drawbacks of pulse oximetry, it is proposed to synthe-
size a neural network model for diagnosing of low oxyhemoglobin based on 
a combination of concomitant symptoms, which include: dizziness accompa-
nied by headaches; lethargy, drowsiness, weakness; tachycardia; fast and 
deep breathing; pallor of the skin; chronic fatigue syndrome; sleep disturb-
ance; psycho-emotional inadequacy (anxiety, apathy or aggressiveness); 
tremor; swelling; lack of coordination. 

The existing alphabet of features with the existing set of samples [4] al-
lows reducing the problem of pulse oximetry to class recognizing in the space 
of nominal features (fig. 1), applying one of the existing decision rules, for 
example, rule of an ideal observer [4-6]. 
 

 
Fig. 1. The fragment of the training sample 
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The problem of modeling the additional channel of the pulse oxiometer is 
formalized by the expression: 
 

       (1) 
 
where P(S, X) is the decision rule for class recognizing S in the feature space 

X;  is a set of recognizable states of the patient; is a set of 
input features-symptoms of the subject; δ is model adequacy; δ0 is admissible 
error of model training. 

The set of input features  together with two clas-
ses of network status allows implementing the well-known pattern recogni-
tion rule [4]: 
 

, if   =  max ,                  (2) 

, 
 

where  is a rule according to which patient status  shall be as-

signed to the relevant class; is a network state (1 or 2) in the attribute 

space (k, l) at all their possible combinations . 
Experimental research showed a stable convergence of the learning pro-

cess to minimal errors with the dominance of the symptoms quantity in the 
observation rows for each class of patient states (fig. 2). In this case, perfor-
mance and accuracy that are acceptable for practice were experimentally 
achieved, which allows us to use this network neural model as an additional 
diagnostic channel that is invariant to interfering factors. 

 
Fig. 2. Dynamics of the iterative process 
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Instrumentally, the problem is solved on the platform of the existing pack-
age of technical analysis data and does not require additional material and 
financial costs. 

Thus, the neural network support for pulse oxiometry under conditions of un-
certainty is solved by use of the intelligent technologies in the basis of artificial 
neural networks in the environment of neuroemulator packages and is imple-
mented as an independent application in the main program code of the technical 
analysis package. The invariance of the diagnostic result to interfering factors is 
achieved by training the model on a representative sample of retrospective prec-
edents from the history of patient care from the existing database. 
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OPTIMIZATION OF TRAFFIC LIGHTS PARAMETERS ON ROAD 
SECTION BASED ON INCOMING DATA FROM CAMERAS 

Inna V. Stetsenko, Vladyslav V. Palii 

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic 
Institute” 

The constant grows of cities has resulted in an issue with traffic conges-
tion. Nowadays traffic lights are being regulated manually or by using the 


