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2

Ilpumenenue HOBbIX HOBAMOPCKUX MEXHONIO2UL, KOMOpble CMPYKMYPUPOBAHbLL, HA IMANAX
NPOEKMuUpPOBAHUSL U CHPOUMETbCMBA, NPEUMYUeCMEad NOIYUAIOMCS 3d CHen Pearu3ayuu u paspabomxu
KadHco020 u3 npoekmos. Hekomopuim 6K1adom 8 npoekmuposanue 6yoem. coomeemcmeue 0HCUOAHUAM
3aKA34UKA, CNUCOK MAMEPUALOs, NPUOIUICEHUE KOIUUeCMEd, 8U3Yatu3ayuu (niamsl), nepcneKmuesl
ouzauna, ynpagieHue npocmpancmeom u coop OAHHbIX AHAIU3A OJist NPOEKMUPOBAHUSA KOHCMPYKYULL.

Ha smane cmpoumenvcmea: eusyanvuuiti 0030p ouzatina npoekma (3D), moodenuposanue
npoyecca cmpoumenbcmed, OKOHUamebhble Koauiecmead, 0omeH ungopmayuen mexcoy paziuyHbiMu
MEXHUYECKUMU OUCYUNTUHAMU OISl KOOPOUHAYUU U MOHUMOPUHESA 6 PEANbHOM GDEMEHU 8 MmedeHUe
JHCUBHEHHO20 YUKIA. Buluweusnoocennoe oaem npedcmagnerue u Cmumyivbl RpOmue mpaouyuoHHou u
ABAHMIOPHOU Memooo 02Ul UCnoav306anus Hupopmayuonnoe moodenuposanue 30anuil (BIM) 6
Kayecmee uncmpymenma Mupopmayuonno-kommynuxkayuontole mexronoeuu (MKT) ona cozoanus u
VAYYUWEHUS. 8 PA3IUYHBIX O00NACMSX, MAKUX KAK YNPAGIeHUue CmpoumenbCmeoM HA CMpPYKmypHOU
cmaouu npoexma.

B smoii cmamee npedcmasumcs u 00vACHAEMCA ABMOMAMUUPOBAHHBLIL MOHUMOPUHE U €20
KOJIUYECMBEHHYI0 CbeMK) 68 Npoyecce CmpoumenbCmead.

KitodeBble ciioBa: CTpOUTENHCTBO, HHPOPMALIMOHHOE MO/ICTTMPOBAHUE 3JaHH, WH(OPMAITHOHHO-
KOMMYHHKAIIUOHHBIE TEXHOJIOTUH, aBTOMATHU3WPOBAHHBII MOHUTOPHUHT .
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The application of new pioneering technologies that are structured, in the design and construction
stages, obtained through the implementation and development of each project. Some contributions to
the design will be: compliance with customer expectations, list of materials, approximation of quantities,
visualizations (plans), design perspectives, space management and acquisition of analysis data for
structural design. In the construction phase: a visual review of the project design (3D), a simulation of
the construction process, final quantities, exchange of information between different technical
disciplines for real-time coordination and monitoring during the life cycle. The above gives the
perception and incentives against the traditional and adventurous methodology in using Building
Information Modeling (BIM) as an Information and communications technology (ICT) tool to build and
provide improvement in various areas and stage of construction.
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This article tries to introduce and explain automated monitoring, and its quantity surveying in
construction process.

Keywords: construction, construction, building information modeling, information and
communication technologies, automated monitoring

INTRODUCTION

Modern construction is characterized by a high rate of introduction of new materials, calculation
methods, design solutions and working methods. Under these conditions, methods of empirical study of
building structures play an important role. In the field of building behavior study, in recent years, there
has been a trend towards a wider use of automated systems to assess the current technical condition of
building structures and structures. In the meantime, Building Information Models (BIM) are increasingly
attracting many researchers to automate construction progress monitoring projects [1]. The BIM is a
comprehensive software which has the capability of comparing the 3D geometry of all components by
considering their descriptions and relations [2] and inventories and quantities information for the whole
project participants. It can provide the 4D model which is the combination of 3D geometry and schedule
quality control (3D + time) [3]. Application of these models during construction process can be expanded
by combination of BIMs with as-built models.

The Building Information Model (BIM) has provided a very suitable basis for automated
construction progress monitoring. BIM is a comprehensive digital representation of a building that
includes not only the 3D geometry of all its components but also a semantic description of the types of
components and their relationships [4].

To capture the actual state of the construction project, various methods can be applied, including
laser, scanning and imaging methods. With both points it is possible to create clouds bearing the
coordinates of points on the surface of parts of the building but also for many different temporary objects
that were not designed in BIM.

Monitoring systems currently in use as part of construction project management consist of
manually collecting and documenting field information and then digitizing it. Through this procedure,
those responsible for implementing reports dedicate between 28% and 41% of the time per day to
preparing them [5]. The goal of an automated monitoring system is to acquire data, convert it into
information and deliver that information on time in relation to better project performance. In our
approach we focus on activities as the main entities in the building information loop, which includes
activity plans (table plan, 3D model) [6], on site activity progress and activity reports.

RESULTS AND DISCUSSION

Our research proposes an automated BIM model generation framework that can shorten the BIM
process in construction projects by using 2D drawings-based design information. After confirming the
current research status and related technologies, we suggest the process with applicable techniques from
drawing recognition and to object-model generation. To evaluate the suggested framework, two kinds
of experiments were conducted:

v’ image processing: With the recent remarkable development of computing technology, image
processing can play an essential role as an automated monitoring tool. On the other hand, the image
processing seriously depends on the quality of the photos, ambient light conditions, image noise,
shadows, occlusions etc.

v' BIM: BIM is a comprehensive methodology based on software that has the ability to compare
the 3D geometry of all components by considering their descriptions and relationships [7]. In some
operations, which require re-evaluation of themselves, as this leads to problems in construction
operations, causes additional costs and corrections on site and over time, reducing the value of building
quality and adjusting work schedules.
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Analysis of the existing system for improving quality control in a construction organization and
implementing organizational and technological solutions indicates that construction supervision
methods do not fully reflect the new conditions and requirements of the company. When organizing
construction production in a variety of urban areas, negative phenomena and various factors (economic,
social, natural) affect the area of construction sites, which leads to a deterioration in the quality of
construction [8]. All this leads to poor performance of construction and installation work, violations of
technological regulations, shortcomings, commissioning capital construction projects in an unfinished
state. At the same time, this causes the need for frequent operations, as well as additional financial and
labor costs [9]. Modern conditions of a market economy impose competitive demands. When performing
construction supervision, the performance of the works and the reliability of the estimated cost are
controlled.

The analysis was carried out using the Revit program through the Generate As-Planned Model
procedure. To mechanize the development progress observing. It is important to initially create a
standard for the task execution called the as-arranged model. In computerized progress observing, the
real advancement of work is contrasted against the as-arranged model with help chiefs to survey
deviations from the as-arranged state and embrace restorative activities assuming the venture is behind
the timetable.

In this exploration, the as-arranged model is delivered utilizing the Autodesk Revit programming
and is connected to the venture plan term management consists of implementing the project in a specific
period of time, corresponding to the so-called four-dimensional.

BIM is a methodology that needs software to use, without software there is no BIM, but BIM is
not software [10]. The software used in 4D creates connections between 3D objects in the model,
presenting project schedule tasks as a Gantt chart.

The developed methodology comprises the following phases:

v" Modeling: The building model and the process schedule is modelled and combined in a 4D
model in the design and planning phase.

v" Monitoring by image: During construction, the site is continuously monitored by capturing
images of the as-built state.

v' Comparing: These are processed to create point clouds which are compared to the as-planned
building model (as-built — as-planned comparison). Process and spatial information can help to further
improve the detection algorithms. The generation of the point cloud consists of four steps: data
acquisition, orientation of the images, image matching and co-registration.

CONCLUSION

Traditional monitoring process which consists of manually collecting information is slow and
inefficient because the information is scattered in different documents, so the data can be deleted,
causing no corrective action to be taken in time. Likewise, the construction sector uses very few
technological resources and thus there is no automated process, which makes its difficulties to monitor
construction projects in an efficient manner. This paper tries to identify the improvement of control
procedures through the use of a data acquisition tool to reduce the working hours used in advanced
control. With the implementation of this method, the hours spent by employees involved in managing
the project have been reduced.

Automated progress monitoring enables decision makers to assess the deviations from the as-planned
state and adopt corrective actions if the project is behind schedule.
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