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Abstract: The descripted framework has to solve the problem of “boiling frog syndrome” in case of biological objects, especially regarding human stress. In order to realize a stress testing framework, data got collected based on devices, which are permanently available around the object (like mobile phones). Using similarity analyses, warning signs can be generated based on time series of behavior data. Depending on the detected types of stress adequate therapies can also be recommended in frame of simulation or expert systems.
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Introduction: The idea of stress testing based on mobile devices might be the solution of "boiling frog syndrome". The number of suppressed stress-induced psychosomatic disorders is rapidly increasing in the 21st century. The "traditional" diseases-defined symptoms, signs, test results are well-known and in the vast majority of cases, drugs and surgery can help. However, in cases where the symptoms occur spontaneously and testing cannot be justified in the diagnosis, doctors say: "it is a psychological problem". The stress seems to be the disease of the developed countries of the new age. Unfortunately, in the accelerated world, there is more and more stress, similarly to the case of the frog in boiling water. It is often too late when people realize that something needs to be changed in human behavior patterns.
The key words of this problem are "accelerated world" and "late”. The sooner people realize that they need to change (or it turns out to be an emergency), the sooner people act like a frog that can jump out of the warming water on the first small warning signal.
Stress management is the most effective if the presence of stress(or) can be realized as soon as possible. How can be designed a system which is able to recognize the danger and capable to give early warning signs? The key lays in continuity. Constancy can be measured in the system the most efficiently. Unfortunately, not everyone can be attached to a psychologist to be with non-stop, so a method is needed that can be carried out in everyday life almost imperceptibly. The permanent observation of potential stressors and similarity-oriented calculating [4] of norm-values can ensure a solution for individual users and also for enterprise levels improving their well-being, reducing stress levels, and helping them to be healthier and more balanced! The goal of this research is to detect the more stressed days.
Review of literature
The “father of stress” [6], Dr. Selye advanced the theory that stress plays a role in every disease, and that failure to cope with or adapt to stressors can produce “diseases of adaptation”, including ulcers, high blood pressure and heart attacks. He called his theory the “General Adaptation Syndrome.” Selye’s focus was the whole organism. He pioneered concepts of adaptation energy, stress hardiness, post traumatic growth, and codes of behavior that were protective of life stressors. Respected for his commitment to educate the public regarding practical applications of stress research, he collaborated in designing a conceptual model for stress education and intervention which was multidisciplinary, holistic and integrative.

In the field of human resource management and stress there are many studies [5], which analyze stress and health, and it seems to clarify that the job and the stress is significant in the context. Developed HR organizations are increasingly recognizing the risk of workplace stress and make preventive steps to reduce the level of stress for workers.

Mathematical approaches can describe the physiological processes based on similarity analyses [2]. Medical rules deriving from observation can also be checked through similarity analyses [1]. Similarity analysis is a multi-layered methodology for exploring sustainable models. Similarity analyses use optimized stair-case-functions to describe connection between input and output variables [4]. Results based on similarity analyses need always diverse, parallel models being able to causal self-checking. The concept of the similarity analyses tries to ensure that each constellation of stressors can be interpreted as stress on the same level. If this expectation cannot be realized then the constellation with the highest difference to the norm constant value can be seen as a type a stress flag.
Materials and Methods: Everything, what people do, shows, how they feel. When people are stressed, they type a little faster/slower and make more mistakes, which they probably do not even notice. Also, the feelings are there in the human voice, speech and movements, people use their smart phones less or more often, the screen is turned on several times, they walk faster, etc.
The first step is the designing a cloud-based system, where registrations happen, and people can add some information about themselves (weight, age, height, address). In the next step a stress-measuring test could show the normal level of their stress (this calibrates the system to the warnings). After people are done with handling initial steps, the device that they are going to use every day needs to be selected (e.g. a smart phone and/or computer and/or car). After downloading the application or the software (later: app) it can be chosen some easy settings in order to ensure that the app can run not permanently controlled by the users. The app is working in the background, collects data, and sends each information unit to the cloud system. The system analyzes the database with similarity-based methods, and when it detects stress, it sends the following alert message to the smart phone: “You had a stressful day, please, do minimize number of calls during the next 6 hours!” So, the only thing that is needed for the system is smart phone and/or a computer.

Results: A test was made with a smart phone (type = Sony Xperia LT22i, Android 4.1.2 ), with a free app (AndroSenzor by FIV ASIM v1.9.6). The test ran for a day (24 hours), and a lot of data was collected. In the database some signals were found, which could be a base of stress-analyzing. The database included four variables: speed (with GPS), gyroscope (x, y, z), the sound frequency from the calls and the call activity. The number of observation time units is 44500. In order to collect this amount of data, the application needed a lot power, so the phone had to be charged more often than usually. The Figure 1 shows the collected data. Using raw data, benchmarking objects can be defined based on the time. The objects were compared in frame of similarity analyses.

In the next experiment 15 woman and men were asked to use an android application, what collects the data from the smartphone sensors, and they were also asked to record they stress level on every day, in every hour. The experiment time was 7 days. With this database, the correlations between the records from sensors and the personal stress rating can be compared.
Stress was defined for each stressor based on the principle: “the more, the more”. It means, under normal circumstances each happening can be seen as a potential for stress. The similarity analyses deliver an aggregated view, where an inverse view can ensure, that time intervals with illogical pattern will not be evaluated concerning their stress-level.
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Figure 1. Inputs of the similarity analyses (soruce: authors, where X-axis describes the time, Y-axis shows stressors, like red line = sound frequency of the calls (from 4000Hz)*1000, claret, green and purple line = gyroscope X, Y, Z speed-up value, black line: GPS speed value <km/h>).
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Figure 2. Estimated stress-level based on aggregation of stressors (Source: own interpretation) Legend: X-axis describes the time, Y-axis shows the stress level, where the value of 1.000.000 is the neutral norm value.)
In the given case, there are more phases with characteristic stress-suspicion (in case of each interval, where the level lays permanently over the norm value). A polynomial function shows that the time itself has almost 50% responsibility (R2=0.44) in the describing of stress. 
Discussion
The first test and analyses were closed. The similarity analysis system is able to generate warning signs. The most relevant problem is the managing of power supply of measuring devices. The stress can be interpreted in diverse levels (e.g. monotonous, optimum-oriented, and hybridized). 

Conclusion
The designed system can be interpreted at once as a stable working solution. Further fine-tunings should be done to ensure an ergonomically sustainable system for everyday use. 
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