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The questions of complex diagnostics of techniques development of clinical state among cattle are shown in the article. The typical telemetry system consists of: a circuit set of sensors – modulator – frequency generator – transmitter antenna – antenna of receiver – receiver – demodulator – final signal converter – PC. The testing of system of respiratory rate and rumination of cattle in a farm was developed, conducted and identified by us. We investigated the location of points on the surface of animal's body, on which sensors with our development in comparison with the classical methods are attached.
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Statement of the problem. The main clinical indicators of cattle, that are determined during mass animals’ studies (clinical examination) are body temperature, respiratory rate, heart contractions and scar reduction. During the mass investigation the indicators mentioned above are measured at each animal in series, which requires considerable amount of time, secure animal fixation and availability of support staff.

The automatic data processing has several advantages, such as: data processing is carried out by the same scheme; the results are presented in a standardized form; there is a possibility to use only standard terminology. Computer systems of collection and mathematics data processing of electrophysiological signals are complex hardware and software systems, which consist of many software components that serve as the registration of biomedical information, its processing and system analysis, and also diagnostic and service operations [2, 3, 5].

Modern equipment of native production may expand the diagnostic capabilities of a specialist in veterinary medicine, which will allow to carry out effectively the clinical examination in terms of economy, recognize the disease at early stages and promptly treat animals.

Analysis of main investigations and publications that contain the solution of the problem.  Animals can not speak. It is not always possible to determine their condition basing on the external signs. Therefore, diagnosis of animals is more complicated than diagnosis of people’s health (except pediatrics) and is close to technical diagnostics. Modern diagnostics of animals is based on the information obtained by chemical analysis of internal «tech» fluids or secretions, measurement of changes of physical parameters and using of visual techniques [1, 4].

Outer measurement of mechanical parameters is in the base of the development of distance diagnosis of animals’ clinical indicators [3, 4, 6, 8].

The parameters that have a frequent features: cardiac, respiratory rate, the process of chewing, rumination, skin temperature, condition of the joints, electricity conducting of some skin parts must be measured. 

The depth and accuracy of the analysis, diagnosis and prognosis depend on many objective and subjective factors that not always can be counted in advance. In any case, the diagnosis can not be more likely and more complete than the initial information about the state of the object of research.

The first priority of Ukrainian scientists-diagnosticians is improving of existing and development of new express methods of early diagnosis of various diseases, implementation in practice of electronic, ultrasonic technology, automation and computerization of research. This requires new approaches, new points of view and knowledge.

The purpose of research is a scientific substantiation of methods of diagnostics of cows’ clinical signs using information technology.

The following tasks were set for the test:

- to determine the layout of the diagnostic capacity of the stand in real condition of use;

- to get measurement data required for the diagnosis of animals’ clinical indicators;

- to estimate the diagnostic value of information obtained from various sensors;

-  to develop elements of fastening system for fixing peripheral modules;

- to determine the points on the body of the animal in which sensors are fixed.

Materials and methods of research. The research was conducted among cattle in SRF «Velykosnitynske named after O. V. Muzychenko» (Fastiv district, Kyiv region) by the departments of clinical diagnosis and therapy, technical service and management engineering named after Momotenko.

The clinical indicators at cattle (respiratory rate, rumenation) were investigated using experimental diagnostic system that is based on the principle: sensor – amplifier – generator of USW – modulator of frequency – antenna of transmitter – antenna of receiver – receiver – PC.

The testing of methods of comprehensive diagnosis of cows’ clinical status in farm conditions was conducted by us. The sensors on animals were fixed using a special shock-absorbing tape, and skin which was in contact with the sensor was processed by electrode gel «Unimax».  The transmitter was fixed in the area of ​​the withers, and the sensors were fixed in points of transmitting. The information from points on the body of the animal was taken sequentially. The relation between the researcher, who was at the animal and the operator of analyzing device (laptop) was carried out using mobile phones. The object of study and the receiver were placed in different rooms.

The results of research. The tasks of research for testing sensors of respiratory noises were the following:

1)  to compare the classical method of measuring the frequency of respiratory movements with  measurements of telemetry system developed by us [1];

2) to compare the measurement of recording stand «Dolphin» a standard form with measurements of telemetry system developed by us;

3)  to compare the accuracy of the sensors A and B. Two points for mounting the sensor on the left intercostal spaces 7–8 cm above the shoulder blade joint (A) and symmetrical point to the right (B) were chosen for the animals of the experimental group (n = 5) measuring the frequency of respiratory movements, our developed model of diagnostic telemetry system with individual wireless channel was used.

For the animals in the control group (n = 5) for measuring the frequency of respiratory movements  the number of respiratory movements was initially counted, using classical method with phonendoscope, while  in the second part of the experiment a standard recording device was used. The results of the experiment show that in the control animal group the frequency of respiratory movements by the classical method was 19,8 ± 0,85 a 1 minute (sensors A and B). In the experimental group of cows frequency of respiratory movements by the classical method was 20,0 ± 1,40 a 1 minute (sensor A) and 19,6 ± 0,63 a 1 minute (sensor B). The animals in the control group,  frequency of respiratory movements using the recorder was 20,2 ± 1,54 a 1 minute (sensors A and B), and in the experimental group of cows using telemetric system developed by us it was  - 19,8 ± 0,84  a 1 minute (sensor A) and 19,8 ± 0,65 a 1 minute (sensor B).

Thus, the research shows an absence of significant difference between indicators of telemetry system developed by us and a standard recording device and classical methods of measuring the frequency of respiratory movements. The significant difference between sensor A and B was observed neither.

Therefore, when measuring the frequency of respiratory movements among cattle a minute we can apply our developed telemetric system, at which the points of transmitting signals can be: on the left – the fourth intercostal gap to 7–8 сm above the shoulder blade and the shoulder; on the right side – the fourth intercostal gap to 7–8 cm above the line of scapula-humeral joint.

In the second series of experiments the sensors for investigation of scar were tested. The objectives of the experiment were the following:

1) to compare the classical method of measuring the reduction of scar with the measurements of  standard recording device and telemetry system developed by us;

2)  to choose the most optimal point for transmitting the signal. Three points for mounting sensors were chosen point A:  the middle of the left sublumbar fossa, point B: the left of the last edge on the line of wing of ilium and point B – in the eleventh intercostal spaces on the line of  scoop-humeral joint. The sensors were fixed with an elastic band with elements of fixing tape. In the first part of the experiment in the control group of animals (n = 5) the measurement was carried out according to the classical method and in the experimental group of animals (n = 5) for measuring the frequency of it was used the layout of diagnostic telemetry system with individual wireless channel. Besides, the accuracy of measurement of sensors A, B and C was evaluated [1]. According to the research it was found: in animals of control group the frequency of rumen by the classical method was 3,0 ± 0,25 in two minutes (sensor A), 2,8 ± 0,40 in two minutes (sensors B and C), and  in the experimental group of animals 3,0 ± 0,25 in two minutes (sensor A) and 2,8 ± 0,40 for 2 minutes (sensor B). When measuring with registering device animals in the control group had frequency of rumen 3,2 ± 0,41 in two minutes (sensor A), 1,2 ± 0,90 in two minutes (sensors B and C). In the experimental group of cows frequency of rumen was 3,2 ± 0,41 in two minutes (sensor A), 1,4 ± 1,47 in two minutes (sensor B) and 0,6 ± 0,84 in two minutes (sensor B).

Thus, the measurement results show no significant difference between indicators of our developed telemetry system and both standard recording device and classical methods of measuring the frequency of rumen contractions. There is a significant difference between sensor A, B and C. The most accurate indicators were registered with sensor A. When using sensor B the indicators could be registered using higher order filters, the transmission was not sustained. When using sensor B it was technically impossible to remove the signal in most cases.

Therefore, when measuring the frequency of rumen in cattle in two minutes our developed telemetric system can be applied, and points of transmitting the signals can be the middle of the left sublumbar fossa.

Conclusions:

1. When measuring the frequency of respiratory movements in cattle in one minute our developed telemetric system can be applied, the points of transmitting signals can be: on the left – the fourth intercostal gap to 7–8 cm above the shoulder blade and on the right side – the fourth intercostal gap to 7–8 cm above the scapula-humeral joint.

2. When measuring the frequency of rumen in cattle in two minutes telemetric system developed by us can be applied, at which the middle of the left sublumbar fossa can be the point of transmitting the signals.

Prospects for further research are conducting of a series of experiments testing the sensors to monitor other indicators of clinical condition of cattle. Measuring the frequency of rumen contractions it is necessary to conduct the experiments with clarifying of technical improvement and software of the device in relation to the sensor located at the point of the last left edge of the line of wing of ilium. There will also be conducted the investigations to improve the diagnostic system and the accumulation of statistical data on clinical indicators of cattle depending on the physiological condition of the animal and changes of biogeocoenose and at pathology.
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