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Abstract: To obtain qualitative results when determining the time frame of the event it is essential to follow the exact operations of the medical-technological process of inquest on the spot using technical means. Not only the precise expert evaluation the parameters of the subject depends on it but also the determination of the time of  death, and the real  evidence of medical expertise with along the accompanying technical documentation and its implementation in the performance of any subsequent legal actions and operations.
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INTRODUCTION
The issue of developing and implementing electronic medical system to assist the coroner with quality technical evidences is not fully resolved. In the existing methods the subjective factor and experience of the physician are crucial.

As a result of the lower level of technical and technological readiness, especially when measuring and processing the results there are some difficulties in predicting the time of the event.

There is a need to apply an innovative approach to develop methods and tools for their application in order to achieve a high degree of accuracy in determining the time of death, called an event and keep the other quality characteristics of the subject. They must be moral, ethical, cost-efficient and energy saving.

The development and implementation of effective methods and technologies in forensic medicine aiming at improving the quality of technological operations, the accuracy of results and the preparation of medical analysis to be is an important and necessary task in the current state of maters in this field of medicine. These criteria are the reasons for a purposeful and systematic approach in this direction, and should provide increased accuracy of the work of forensic doctors, reducing the time to analyze the subject and running costs of the investigation as well as an increase of successful court cases from the permitted-legally point in the shortest possible time.

The purpose of this article is to present the block diagram of a stand measuring the key indicators in forensics – bio-potential, speed of changing the internal body temperature, change in bio-resistance of biological tissue, distinguish the change in color after electromechanical influence in order increase the efficiency in creating of objective evidence, and apply them to medical examinations by forensic coroner.

TECHIQUES FOR ANALYSIS OF KEY INDICATORS IN FORENSIC MEDICINE

SYSTEM ANALYSIS 
The improvement of the medical-technical work of coroner by improving the application of modern electronic systems in determining the time of the event would have a positive effect on the overall development of forensic activities.

In order to solve these technical and technological requirements it is necesscery to:

increase the accuracy in defining the time range of the event to determine the time of death of the analyzed subject.

· use all the possibilities of combining a larger number of methods for analyzing the subject by technical means in order to produce a single report, based on the integration of the temperature method, post-mortem staining, bio-potentials and the change in the resistance of the tissue in time.

· develop an overall complex approach aiming at the designs of an innovative system that integrates specific engineering, medical and information solutions based on systematic study of processes related to the work of the forensic pathologist.

To obtain qualitative results when determining the time frame of the event it is essential to follow the exact operations of the medical-technological process of inquest on the spot using technical means. Not only the precise expert evaluation the parameters of the subject depends on it but also the determination of the time of  death, and the real  evidence of medical expertise with along the accompanying technical documentation and its implementation in the performance of any subsequent legal actions and operations.

CRITERIA FOR DESIGNING THE SYSTEM

The methods and criteria for post-mortem changes of the subject are presented in literature in the form of tables, monograms and regulations. Actually there is no unified technical procedure for obtaining an accurate description of the analyzed subject.

· In spite of the existing methods and technology standards, the results vary widely depending on the subjective assessment of the working there and training and technical skills, which requires the system to have an easy to use HMI.

·  The coroner working with the existing equipment in the departments of forensic medicine, use in most cases training methods for determining the time of the event based on literature sources, which further leads to the extension of the evaluated time frame and requires a large data base of the system.

·  Obtaining quality results in determining the time frame of the event requires the precise performing of the operations of the medical process, view of the inquest, using modern technical equipment and the use of robotic mechanical systems.

· The usage of several methods of study to analyze the post-mortem changes of the subject are:

· the change in electrical resistance of the tissues;
· the rate of change of temperature;
· the change  of bio-potentials;
· the change  of post-mortem stains.
· Observing the ethical standards without destroying the integrity of the subject during the performance of the technical expertise of the analyzed subject.
This justifies the need for the development of unconventional electronic stand for measuring key indicators in forensic medicine.

ELECTRONIC STRUCTURE OF NON-TRADITIONAL STAND FOR MEASUING BASIC PARAMETERS

In forensic medicine it is crucial to determine precisely the time of the event. This requires the use of modern means of measuring bio-potential, change in the electrical resistance of the tissues, the rate of change of temperature, the of change post-mortem stains as well as applying adequate analytical methods and criteria for processing parameters evaluated in forensic medicine. 

To determine the exact time of the event of the subject it is important to observe strictly the individual parameters. This requires the use of precision electronic sensors to measure the changing parameters of the subject [5,11].

Figure 1 shows a block diagram of the electronic system to determine the time of the event of the analyzed subject.
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	Fig.1.  Block diagram of the electronic system to determine the time of the event of the analyzed subject


Electronic module for measuring the rate of change of temperature of the subject 

After the event happens the body temperature changes. The body of the analyzed object begins to cool gradually until its temperature is equal to that of the ambient environment, but it is expected to decline by 1 ° C because of the evaporation of moisture from the body surface.
The drop in temperature of the subject starts 60 minutes after the occurrence of the event. It is characterized by ongoing exchange processes inside the warm body. The cooling of the body starts from the outside in.
One of the methods for determining the internal temperature of the object is by measuring the rectal temperature of the subject. This method is defined as a friendly one. It is also preferred by doctors because it is very convenient and easy to apply [1, 2].
The examination of rectal temperature is done with the help of a primary converter with high measurement accuracy. To determine the temperature and the humidity environment or the room a primary cover is used that presents in digital from the ambient temperature and is characterized by high accuracy.
The patients internal body temperature and the humidity of the environment are among the most important parameters to determine the exact time of the event. The rate of decline of body temperature depends on the following factors - weight, age, clothes, temperature and humidity of the environment or the room.
Outstanding factors in the rate of cooling of the object are the temperature and the environment humidity. Their measurement is done by precision sensor with high accuracy.
In the speedometer module for measuring temperature the use of external memory is provided in which the entire postmortem interval of the study will be stored.
With the advancement of technology and for the convenience of the experts it is necessary to process and transmit the data wirelessly. This wireless communication between the electronic module measuring the rate of change of the temperature and the computer has to be encrypted for higher security in data transmission [7, 8, 9].
The determination of the time of the event can be made on the basis of the mathematical model. The limit of the time of the event is determined by the expression (1).
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 - the real value of the time of the event.
Electronic module for measuring bio-potentials

In forensic medicine, the precise monitoring of the data is very important to determine the exact time of the event. The study bio-potential muscle structures of the body are considered to be informational.  The measuring of the bio-potentials is carried out in three control areas of the subject – the pectoral muscle, the quadriceps muscle, the biceps muscle.
After the physical death of the individual, its cells continue to hold bio-potential within 48 hours of the event that gives information about the time of the event after measurement. This signal decreases in amplitude in time and needs to be amplified. An amplifier is used. The amplified RF signal passes through a high frequency filter with frequency limit of 100 Hz to eliminate interference from various artifacts during the measurement. This requires the use of precise electronic sensors to measure bio-potentials, methods for analysis and criteria for evaluation the parameters [3,4].
The true presentation of the data requires their measuring to be accompanied by storage of information about the year, month, date and time, which also requires the use of real-time clock.

Electronic module for measuring bio- resistance

Testing methods are based on the ability of tissue to be both conductor and insulators. The electrical and dielectric permittivity of a medium is a complex function - on one hand these are the parameters of the influential currents and voltages and their frequency, and on the other hand it is the physiological state of the subject. In order to identify and diagnose the condition of a structure in medicine the specific electrical resistance of the tissue must be used. For subject with proper geometric shape and known dimensions the two-probe method for measuring the specific electrical resistance can be used. For improper-shaped objects and unknown dimensions the four-probe method is used (Fig. 2.). In two-probe method the current flowing through the probes is measured taking in to account its values, the voltage of the power source and the then resistance of the object is calculated. In four-probe method the current through the power probes is measured, and voltage is measured in two separate probes located between the other two at equal distances [6,10].

	Two-probe method
	Four-probe method
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	Fig.2. Methods for measuring bio-resistance


Electronic module for monitoring the change in postmortem stains

The monitoring of color change after electromechanical influence goes through three stages. In the first stage the color of the tested is analyzed stain. The second stage is the application of a straight for world mechanical pressure on the analyzed area which leads to changes in color. The third stage is the monitoring of the area on which force is applied to track the recovery to its original color and calculating the time for recovery [4,3].
A mini-robot mechanical system is used to apply force on the examined are to ensure repeatability of the same mechanical effect. For higher accuracy of the applied force a linear actuator with a stepper motors used which is characteristic for its the micro stepping control. When measuring strength of the pressure a pressure sensor of load cells type is used. The measurement of the color in the test area is curried out with the helping a digital color sensor with integrated lighting. The sensor has four output registers, in which the codes of the three primary colors (red, green and blue) are recorded and a white light is used to determine the brightness.
CONCLUSION

The characteristics have been in the construction of non-traditional electronic stand for measuring of basic parameters are analyzed in this article.
An electronic block diagram has been designed that includes.
· Measuring the electrical resistance of the subject, in order to increase efficiency in determining the post-mortem changes and the time of the event;
· Measuring bio-potentials and rate to change of internal body temperature to closely monitoring the performance of the subject to determine the exact time of the event;
·  Distinguishing color the change after the electromechanical influence in order to increase efficiency in handling forensic in the preparation of objective evidence of medical expertise.
The developed electronic system converts the existing methods in objective evidence of forensic practitioners.
The proposed electronic structure of unconventional stand for measuring key indicators in forensics allows the actual implementation in practice of the methods for determining the accuracy of the event occurred according to medical criteria. This system allows detailed tracking of changes in the body of the individual.
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