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Formalization - the process of providing information about the object in the form of the algorithm. The analysis determined the specificity of the data problem, we introduce a system of symbols, set it belongs to one of the classes of problems (eg, mathematical, physical, medical, etc.). 

If certain aspects solvable problem can be expressed in terms of any formal model (a particular structure used to represent data), it certainly needs to be done, because in this case in the formal model can find out whether there are methods and algorithms for solving this problem. Even if they do not exist, the use of formal models and properties will help in building a solution for the problem. 

Formalized biomedical problem to be alhorytmizovanoyu. During Algorithmization understood method of describing systems or processes by creating algorithms of their operation. 

In the algorithm generally understood rule that specifies the action as a result of which come to the original result. This sequence is called algorithmic process, and every action - his step. Phase algorithm generally occurs only when the clear statement of the problem when there is a clear formal model in which will actually be solving the problem. From this perspective, the process of preparation tasks include: 

 The problem - defining the content and output. 

 algorithm development solution - the choice of solution method and sequence of actions. 

 representation algorithm solution - the construction of the structural scheme of the algorithm. 

Algorithms and their properties. 

In the IX century. Uzbek mathematician Mohammed, born in Khorezm (Arabic al-Khwarizmi), developed four rules of arithmetic operations on numbers in decimal notation. The set of rules called algorithms (algorithmi - writing from Latin name al-Khwarizmi), and the word "algorithm" began to designate a set of rules of a certain type, not just the rules of arithmetic operations. 

Algorithm - a finite ordered set of clearly defined rules for solving problems by finite number of steps. 

Speaking of the algorithms need to consider their source of origin. 

First source - a practice, our daily lives, providing opportunity, and sometimes require a description by algorithms Action solving different tasks. Such algorithms nazyvayutsya empirical. 

The second source - a science. With its theoretical positions and the facts can be derived algorithms. So, on the basis of theoretical laws can construct algorithms to control different processes. 

The third source is various combinations and modifications of existing algorithms. Examples of algorithms are making the rules of drugs in the pharmacy instructions taking drugs, the treatment of the patient, etc.. 

Properties of algorithms 

Any algorithm must have the following main properties: 

Certainty. The algorithm does not contain instructions, the contents of which can be taken ambiguously. Furthermore, after the next steps of the algorithm does not arise any disagreement as to which instruction will be executed next. In other words, the performance of the algorithm should never see the need in making any decisions that are contingent compiled algorithm. 

Mass. The algorithm is not to solve a specific problem, but for the whole class of problems of one type. In the simplest case, this variation of the algorithm provides the use of different acceptable output. 

Readability. The process, described algorithm must be divided into a succession of actions. Description that this occurs is a sequence of clearly separated one from one of the instructions that form a discrete structure of the algorithmic process - just by following the requirements of a guidance, you can go to the next. 

Results - required property algorithms. Her point is that while the exact implementation of all steps of the algorithm the decision process (getting results) should end with a finite number of steps and thus should be obtained to answer the question posed in the problem. 

The representation of algorithms 

There are several ways to present algorithms: verbal, symbolic, graphic. 

Verbal way is the description of the algorithm in terms of the Ukrainian language. This method is rarely used as entry in this rather cumbersome and may have conflicting interpretations of the algorithm. 

Symbolic way is to record the algorithm using conventional symbols. This method of  presentation of the algorithm makes the algorithm very brief account, and not obvious. 

Graphic method - picture of the algorithm in the form of structural scheme, which consists of separate blocks. This manner of presentation of the algorithm is the most convenient and powerful.

Sample of algorithm creation we discuss on data gained by Dr. Bidnyuk Katerina (PhD in medical and biological informatics and cybernetics, MD, dentistry)

Digital images serve for distant diagnostics in dentistry, including those ones which are got with cellular phones. But, the usage of digital images for identification of white spots, as an early developed caries marks, is not reliable as far as color characteristics are not correctly reproduced. Meanwhile, almost all patients which received orthodontic treatment are at high risk of  precipitation or intensification of caries development. Hence, working out mobile control of teeth color is actual for dentistry. That is why, the objective of this research was evaluation of the possibility of distant (telemedical) control of teeth state in the pupils, who underwent teeth alignment correction with dental brackets. The necessity to diagnose the early caries type – the demineralized white spots – was set a priority.
Methods of formalization of tasks and algorithms development. 
72 patients were observed during the research period, among whom 43 females and 29 males; the mean age was 13.1 + 1.2 years old. All children underwent installation of dental brackets with the purpose of tooth alignment correction: 48 patients were diagnosed with diastema, and the rest had overcrowded teeth. All subjects provided written consent to research conduction applying a photographs transfer method. All investigations have been performed in accordance to ethics demands of commission on ethics at Odessa National Medical University. In course of the research the assumption was made that color recognition by a smartphone camera is not reliable and can produce results not corresponding to the actual ones. The results depend on multiple factors, such as manufacturer settings of the camera chip, lighting of the object and color calibration. 
Therefore in our research we resorted to creation of a standard ceramic tile, the color or which would correspond to the color of the teeth enamel (as a rule, of the upper medial incisors). This approach was realized applying a spectrophotometer (SP82OX, «TechkonGmbh», Germany), whereupon patients underwent a control shooting of the selected ceramic tile juxtaposed to the teeth enamel, which was used as a calibrating color image later on. For this purpose a section of a ceramic tile was fixed and/or temporarily fixed on the brackets during the shooting session. Besides, the patients themselves passed a short interim training, where they were taught shooting their own teeth using a smartphone. The camera’s lens was focused strictly on the study object. The distance between the camera and the study object was also rigorously controlled, since this factor was also important for correct color recognition of the studied object. In our research we followed the recommendations on using a smartphone camera at a 20 cm distance from a shooting object. In the current research the smartphone Sony Xperia S was used that is notable for its satisfactory color recognition features. For color analysis the images were processed with Adobe Photoshop CS6, and the results were interpreted in RGB scale format. Correction of the range of colors of the studied tooth enamel was conducted as follows: In the first stage the respective measurements of control values - Rc, Gc, and Bc were made for the ceramic tile used later as a “calibrating image”. It should be noted that the initial ratios of enamel indicators (R1; G1; B1) determined at the stage of identification of tile, and the calibrating image indicators (Rc; Gc; Bc) were at a certain possible minimum, because the indicators selection was conducted basing on the color similarity principle: R1/ Rс = соnst R (min); G1 / Gссоnst G (min); B1 / Bссоnst B (min) (1). After selection of the calibrating tile the color of the object was measured using digital photographs taken with a smartphone. As a result, respective values Rcх ; Gcх ; Bcх for the calibrating tile itself were obtained, which differed from the spectrophotometry control values (1). Therefore in order to adjust the obtained values to the spectrophotometry determined indicators the correction factors were calculated: Rcх/Rс = Rх ; Gcх/Gc = Gх ; Вcх/Вc = Вх (2); In the last stage the color indicators obtained through the photographs analysis (Rn; Gn; Bn) were multiplied by the correction factors values: Rn x Rх= Rf; Gn x Gх=Gf; Bn x Вх= Bf (3); (f- final). The obtained in the last stage (3) values were used for translation into CIE L*a*b* scale that was used for calculation of the whiteness (brightness) value of the studied local zone of the enamel surface.

Results The method of white spots diagnostics via smartphone images was made during the period starting from the second up to fourth months of monitoring of patients with orthodontic treatment. At the end of this period all patients have been thoroughly examined by dentist and verified presence of white spots was recorded in 53 patients, while 19 patients had no signs of early caries. 

Table 1.The results of expert review of early caries (white spots) diagnostics based on digital photographs of tooth alignments (%)
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The conducted research showed that sensitivity of white spots diagnostics using digital photographs transferred from a smartphone was 71.7% to 84.9% (the mean 78.0%). Moreover, the number of false positive diagnoses comprised 8 to 12 cases (10 on average). The sensitivity of the method improved by 15.1% if the photograph was adjusted using the selected earlier control tile, and its average value was 93.1%. The number of false negative diagnoses in this case dropped and comprised 2 to 7 cases (5 on average). The diagnosis specificity indicator in absence of color features correction comprised 26.3% to 47.3%; and the number of false positive diagnoses was respectively 10 to 14 cases (12 on average). At the same time, if the correction according to the developed method was used, the specificity increased more than twofold; and the number of false positive cases was 3 to 6 (5 on average). The positive predictive value comprised 77.5% on average, when diagnostics by digital photographs was used without color adjustment, while the negative predictive value comprised 37.9% on average. 
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Figure 1. Algorithm of enamel color evaluation in early caries diagnostics

After the color adjustment according to the developed method, the positive predictive value increased by 14.0%, and the negative predictive value increased by 2.1 times (Table 1). Hence, the obtained results showed that application of the developed method of early caries (white spots) diagnostics using the suggested technology of color calibration of the smartphones in orthodontic patients (Fig. 1), who are being observed during the period of wearing the dental brackets, allows a significant improvement of the diagnostics efficiency.
Hence, the presented results show that application of the smartphone Sony Xperia S for tooth enamel color reading is associated with a certain distortion of the range of colors, which can be explained by the constructive and technical parameters of the smartphone, as well as with the shooting settings, namely, camera angle, illumination, and distance to the object being photographed [4]. Taking into account the necessity of introduction of the correction factor for respective colors, the selection technique of the control (calibrating) ceramic tile that was used in the current research, the color of which corresponds to the patient’s natural teeth enamel color during her first visit before brackets installation, showed effectiveness of the subsequent color analysis of the obtained photographs in white spots diagnostics. Furthermore, the applied correction algorithm allows improvement of specificity and sensitivity of diagnostics of the focal enamel demineralization in comparison with a conventional expert analysis of digital photographs. Realization of such approach complies with the view on the necessity of smartphones calibration for evaluation of color reading and proves a fundamental opportunity of usage of respective mobile diagnostics of enamel state in patients with dental brackets. It is also important to note that for the purpose of color correction (calibration) the optical characteristics of the very brackets elements can also be used, as well as the modified brackets with fixed during the observation period “control” ceramic samples. An additional opportunity provided by the mobile monitoring of patients, which is quite perspective is confined to evaluation of soft tissues color and distant diagnostics of paradontosis. In general, the obtained results show that digital photographs of tooth alignments, as well as of the soft parts, can be applied for distant (telemedical) consulting of patients receiving orthodontic treatment, which can be important from the cost-effectiveness point of view of providing orthodontic services to the general population.
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