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ABSTRACT

Keywords : Precast Construction Technique; Building Construction;
Building Information Modeling; Promotion Strategy,

Incentive Approach.

The construction industry in Taiwan gradually encounters the problems of
manpower shortage and low construction productivity. Other developed
countries solve similar problems by the approaches of promoting
construction automation and precast construction (PC) methods, which are
valuable for developing necessary solutions in Taiwan. Different PC
methods have been adopted in the construction industry in Taiwan for many
years. By the way, the government has issued a clear policy on urban
renewal and urban dangerous and old buildings reconstruction. This makes
the problem encountered by the construction industry be more severe than
before. Therefore, it is clear that to adopt PC methods for building
construction sector is the necessary way for the construction industry in
Taiwan in the further.

This research targets on exploring the status of PC methods for building
construction sector in Taiwan, and then developing promotion strategies and
incentive approaches for adopting PC methods. Also, the lessons learned
from other developed countries in promoting PC methods and building
information modeling (BIM) technique as an aid to improving PC methods
are discussed in this research.

The major research outcomes include: (1) current practice of PC uses in
Taiwan, (2) promotion approach of PC methods integrated with the
regulations of bulk reward for urban renewal and urban dangerous and old
buildings, (3) a draft of the government’s common budgeting standards of
PC methods for building construction, and (4) a strategy plan of promoting
PC methods for building construction. The research outcomes will be
helpful to provide solid promotion strategies and incentive approaches for
PC methods in the practice.
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ABSTRACT

Keywords : Digital Twins, BIM, Artificial intelligence, IoT,

Chiller, Power saving
Digital Twin (DT) uses data to present information applications
1n the real environment, providing users or decision makers with
interpretation or decision-making applications. DT is built on
the three foundations of artificial intelligence, machine
learning, and data analysis to create dynamic digital models. This
model can continuously learn and update the actual state of the
field to achieve information integration applications.
In recent vyears, Building Information Modeling (BIM) has
introduced data on design, process application, stage maturity,
design, construction, completion, construction completion,
construction completion, maintenance management, etc. of the
whole life cycle of a building. From design, construction,
completion to maintenance, 1t should be possible to establish
complete building life cycle maintenance management data. Smart
buildings are the main policy axis for the country to promote the
development of buildings in the future. The application of
artificial intelligence can assist in the i1integration and
application of relevant information, establish automated and
optimized management indicators or service models, thereby saving
manpower and costs required for daily maintenance and management.
Extend the life cycle of building use.
In this case, a demonstration platform for the integration of BIM
and AIoT was built on the actual site, and the feasibility and
benefits of this integrated application were verified by
improving the equipment performance in the building.
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ABSTRACT

Keywords : Building Batabase, Data Security, Management M easures

This project mainly formulates development strategies of building data
center, used in building information modeling (BIM) and Internet of Things
(1oT), infrastructure planning of building database and data center, including
infrastructure description, main functions, expansion planning and
infrastructure management mechanism. Data management measures include
organization, systems, tools, collection capacity of building data, collection
range, description of data collection method, data security and privacy
protection measures. Primary functions of database are collection, storage,
analysis, visualization, and standardization of value-added applications. The
method of acquiring building database is mainly through building database
cloud platform. The type of data is based on safety, management, energy
saving, and health. This project has completed the basic structure of social
residential building data database. It provides central or local government
with building maintenance and operation management units. It can be used
as reference of helping to formulate management strategies of database for

professional construction impersonal entities.
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ABSTRACT

Keywords : Schedule automation, image recognition, Al, precast

concrete
The number of social welfare housing buildings have increased in recent
years for the need of young and social-disadvantage community. While
faceting the problem of labor shortage and environmental concerns on site,
these buildings also start using precast concrete approach, which fabricate
most structural elements in factories and assemble the elements on site, to

reduce the labor need and pollution on site.

The use of BIM also prevails in Taiwan’s construction industry in recent
years. With the rapid development of artificial intelligence and
object/behavior recognition techniques (e.g., RFID, image recognition,
QRcode), the adoption of automated recognition techniques for the

construction site management becomes feasible.

This project aims at developing image recognition techniques for the
foundation of automated construction schedule monitoring process. The
research methodologies mainly are composed of three parts: construction of
virtual model, collection of features information, and deep learning models.
We used video cameras to collect the images of the construction progress of
a precast concrete parking lot, developed image recognition algorithm to
construction the 3D point cloud, and mapped the points with the BIM based
on the derived normal vectors so later the differences between the 4D BIM
model and the reconstructed 3D model can be identified and the

construction progress can be derived. Deep machine learning technique is
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used to enable the system to recognize the structural elements from images.

The project successfully developed a series of rules for efficiently collecting
image data of construction progress, model transformation and mapping,
and the integration of digital model and the derived virtual model using deep
learning algorithm. The project also demonstrates that the automated

progress monitoring for precast concrete construction project is feasible.
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