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project (max. 450 words) which will used as part of the advertising material and will be placed in the 
public domain. Please also indicate whether there are any confidentiality/sensitivity/IP issues of the 
research which should not be made publicly available.  

I. Scientific excellence 
Attempts at creating augmented reality (AR) tools date back to the late 1960s but only in 
recent years the advancement of technology has allowed broader market acceptance with 
tools such as HoloLens, Meta2, Smart Helmet. Current applications include gaming, 
automotive and defence sectors, whereas the construction industry adoption is at its infancy. 
Existing developments in the construction sector relate to construction design and planning 
(SketchUp Viewer by Trimble, 2016). Applications in visualisation of real time building energy 
sensory information and energy consumption of white goods are yet to be realised. In 
particular, combination of such real-time energy data with simulated energy profiles using  
building information modelling and serious games opens excellent opportunities for scientific 
research. Such research builds upon previous successful endeavours at Teesside University to 
utilise serious games in construction health and safety training (Dawood et al. 2014). 
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II. Clear aim and hypothesis 
Aim of this PhD is to develop procedure and evaluate opportunities for utilisation of AR/VR 
tools in construction through serious games. The main research hypotheses is that AR/VR tools 
used in serious games can facilitate learning, engagement and attentiveness of AEC 
professionals leading to lower costs of construction, maintenance and operation of buildings.  

 
III. Methodology and innovations 

The study will employ desktop research and experimentation using already existing AR tools 
at Teesside University. Research will attempt to bring existing BIM model of a building (e.g. 
one of TU campus buildings) into AR and integrate near real-time information from building 
sensors. The result will be development of a gaming application in which the users could 
compete against each other while e.g. improving building energy performance, attending 
health and safety training/learning, conducting maintenance. Evaluation of the impacts of the 
developed tool(s) will be conducted in collaboration with TU Estates team and/or industry 
partners. 

 
IV. Strategic relevance 

AR tools present the future of human-computer interaction and offer tremendous potential to 
revolutionise future building design, maintenance and operation. This PhD is a step towards 
bringing the current computational advancements closer to construction practice, which is 
traditionally reluctant to change and slow to implement state of the art developments. 
From the organisational perspective, the topic is of strategic relevance to build international 
DTA Energy partnerships, in particular with University of Burgundy and potentially other 
French universities in the future through such a partnership. 

 
V. Interdisciplinarity and fit with relevant DTA programme 

Interdisciplinary nature of this topic is clear from the aim to address a variety of potential 
applications from construction to maintenance and operation of buildings. Fit within the DTA 
Energy programme is mostly related to the fact that buildings consume 40% of energy in 
developing countries, whereas building operation, requiring energy, is responsible for 80% of 
their total lifecycle costs. 
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Lay summary (max 200 words) to be used for reference as part of the selection process where non-
specialists are involved 
Augmented reality tools/headsets project virtual objects on top of real view of the surrounding 
environment. Such capabilities offer the opportunity to visualise invisible physical parameters which 
can be detected by sensors, e.g. temperature, airflow, pressure etc. These visualisations may be 
useful when making decisions how to better construct buildings, conduct maintenance and improve 
building operation. As the augmented reality tools are already used in computer games, introduction 
of serious games potentially offers an effective opportunity to better engage and motivate the users 
to make a positive alteration of their surroundings in order to compete in the game and win points, 
while at the same time achieving the real goal of bettering the construction / maintenance / operation 
of a building. 
Industrial/Employer placement opportunity please include details, where known, of any external 
placement opportunities or collaborations available to the student as part of the project 
Spearhead Innovation is a startup company which operates out of dedicated company startup 
premises at Teesside University. The supervisory team established close contacts with this company 
and explored possibilities for collaboration. As a result, company placement could be offered to 
interested PhD candidates. Additional opportunities may exist for placements within the construction 
sector companies which have previously supported TU research endeavours, e.g. WYG, Space Group, 
OHL. 
International placement opportunity please include details, where known, of any potential 
international placement opportunities or collaborations available as part of the project 
Collaboration with international partners would mean that the student would spend several months 
during the studies at University of Burgundy, France. 
Scientific, economic and societal impact of the project 
AR is a disruptive technology whose impacts are difficult to predict, but estimates could be made 
based on the recent experiences with comparable disruptive technologies, e.g. smartphones and 
tablets. Thus, potential impacts range from direct economic benefits from AR applications to implicit 
societal benefits in e.g. opening entirely new markets for AR apps etc. For example, research by 
Analysis Group, Inc. assumes a multiplication factor of 4.3 times the device cost when estimating the 
overall impacts on GDP from AR tools. Globally, such impact ranges between $12 and $100 billion 
between 2016 and 2020. As the construction sector represents about 10% of the global GDP, impacts 
from application of AR in construction could be estimated to range between $1 and $10 billion over 
this 5 year period. The current research aims to prove that such impact will result in reduced 
construction/maintenance/operational costs of the built assets.  
Additional admissions requirements: please state if there are any specific admissions requirements 
for this project i.e. subject specific degree qualifications or disciplines, relevant skills, experience etc 
Master degree in CAD, digital design, BIM, computer science or related area will required with a GPA 
above 60%. 
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