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ЗАСТОСУВАННЯ НЕЙРОМЕРЕЖЕВОЇ ТЕХНОЛОГІЇ 
ІНТРОСКОПІЇ ДЛЯ ВИЗНАЧЕННЯ СТАНУ БУДІВЕЛЬНИХ 

КОНСТРУКЦІЙ 
 

Анотація. Розглянуто можливості застосування технології інтроскопії у сфері 
будівництва, для задач аналізу стану внутрішньої структури та властивостей 
будівельних об'єктів (опори мостів, шляхопроводів, фундаментів будівель, дорожнього 
покриття, гідроізоляційних та тепло зберігаючих властивостей покриттів та ін.). 
Кінцевою метою інтроскопії є встановлення приналежності досліджуваних об'єктів до 
певних груп, видів, типів, класів, виявлення в контрольованих об'єктах характерних 
конструктивних дефектів, ознак старіння, втрати робочих властивостей, прихованих 
дефектів, невідповідностей технічним умовам та ГОСТам. Представлена розробка 
технології у вигляді ансамблю нейромережевих моделей класифікаторів. Проведено 
навчання моделей класифікатора, при цьому алгоритм навчання мережі для моделювання 
класифікатора не критичний. Запропонована технологія може бути корисною при 
модернізації комплексів інтроскопіювання з певним доопрацюванням бази вихідних даних. 

Ключові слова: будівельні конструкції, нейронна мережа, інтроскопія, 
аналітичні комплекси, нейромережева модель класифікаторів. 
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APPLICATION OF NEURAL NETWORK TECHNOLOGIES OF 

INTROSCOPY FOR DETERMINING THE CONDITION OF BUILDING 
CONSTRUCTION 

 
Abstract. The possibilities of introscopy technology as applied to the construction 

industry, for the tasks of analyzing the state of the internal structure and properties of 
construction objects (supports of bridges, overpasses, building foundations, road pavement, 
waterproofing and heat saving properties of coatings, etc.) are considered. The ultimate goal 
of introscopy is to establish the affiliation of the studied objects to certain groups, types, 
types, classes, to identify characteristic structural defects, signs of aging, loss of working 
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properties, hidden defects, inconsistencies with technical conditions and state standards in 
controlled objects. The presented development of technology in the form of an ensemble of 
neural network models of classifiers. 

Classifier models have been trained, and the network learning algorithm for classifier 
modeling is not critical. The proposed technology may be useful in upgrading the 
introspection complexes with a certain refinement of the source database. 

Keywords: building construction, neural network, introscopy, analytical complexes, 
neural network model of classifiers. 

 
Introscopy is a process of contactless, non-destructive (non-invasive) analysis of the 

internal content, structure of an object or processes occurring in it using X-ray, optical, 
acoustic, ultrasonic, seismic, electromagnetic waves of various ranges, modulation and coding 
principles [1]. 

Introscopy provides visual observation of the internal structure of objects and processes 
in optically non-transparent media, as well as in conditions of poor visibility due to natural or 
deliberate masking factors. Introscopy is carried out by means of visualization of the spatial 
distribution of penetrating radiation and fields in the frequency spectrum of the entire 
developed range of electromagnetic oscillations of electric fields, as well as the fluxes of 
elementary particles. 

The scope of introscopy is quite wide [1,2]. This is medical and technical diagnostics, 
analysis of macro-objects and processes occurring in them (observation of objects under 
water, in the thickness of rocks and glaciers, in clouds, fog, etc.). In each of the areas of 
application of this technology has its own characteristics associated with the visualization of 
the object of study, its recognition and analysis of the internal structure and properties, the 
choice of performance criteria with limited resources. Let us consider the possibilities of 
introscopy technology as applied to the field of construction, for the tasks of analyzing the 
state of the internal structure and properties of construction objects (SSO) (supports of 
bridges, overpasses, building foundations, road paving, waterproofing and heat saving 
properties of coatings, etc.). 

The basis of introscopy involves methods for obtaining shadow, tomographic, radar, 
and other images of the object of study. When sounding using optical, acoustic, 
electromagnetic or x-ray radiation. 

Information about the structure and properties of the object of analysis is contained in 
the resulting image (snapshot), which can be multi-angle, shadow and tomographic [3,4,5]. 
The existing analytical complexes (AС) are intended for introscopy of large-sized objects, 
differing in significant size, weight, composition of construction materials. By mobility, AСs 
are classified into fixed, relocated, and mobile. Image analysis and decision making on the 
structure and properties of the object under investigation are performed by an expert (operator 
of the introscope). Obviously, the decision is made subjectively, based on knowledge, 
qualifications, experience. In the conditions of aging, normal wear and tear or violation of the 
technology of manufacturing components, the expert may have difficulties with accurate and 
rapid identification of the state of the objects under study. It is reasonable to automate this 
process by transferring the functions of image analysis to a program that recognizes images of 
the internal structure and properties of the objects under study, compares them with the 
appropriate conclusion, which improves performance, speed and reduces costs [6, 7]. 

The technical characteristics of existing joint stock companies provide the ability to 
visualize the internal structure of the objects under study, their properties and ingredient 
composition, recognition of missing or non-conforming ingredients, their density, thermal 
conductivity, insulating properties, etc. The equipment allows for a detailed, fragmentary 
view of individual zones of the inspected object and its contents and magnification of the 
image several times. The time of introscopy of one large object is 15-30 minutes [1,2]. 
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The ultimate goal of introscopy is to establish the affiliation of the studied objects to 
certain groups, types, types, classes, to identify characteristic structural defects, signs of 
aging, loss of working properties, hidden defects, inconsistencies with technical conditions 
and state standards in controlled objects. 

In the process of this action, the operator of the introscope, analyzing on the installation 
screen a visual image of the internal contents of the object, according to the totality of 
characteristic individual signs, classifies the object of study by expert analysis [4,5]. 

Thus, in the trend of total digitalization of the economy, automation and robotization of 
production in the paradigm of the growing new technological order, there is a practical need 
for information and technical support for the state of existing AСs in order to increase their 
efficiency and competitiveness in the market for analytical analysis of building structures. 

Conclusion 
1. Neural network support of introscopy technology is technologically feasible and 

practically feasible. To automate the procedure for identifying the objects of analysis in 
stationary and mobile complexes of screening analysis in order to improve the quality of the 
classification in real time, constructively use the technology of synthesis of recognition 
automata based on artificial neural networks. This problem is solved using classical 
multilayer perceptrons as a direct recognition problem. 

2. The synthesized models of classifiers on the basis of the input data of images based 
on shadow and tomographic raster sweeps showed satisfactory performance and revealed 
prospects for their introduction into the real introscopy process. At the same time, the main 
efforts should be directed to the formation of a base of a representative sample of precedents, 
and the synthesis of models should be carried out in the environment of standard neuro-
emulators, which will make it possible to solve the task at minimal cost.  
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