
2022 European Conference on Computing in Construction
Ixia, Rhodes, Greece

July 24-26, 2022

AN ARTIFICIAL INTELLIGENCE AND MIXED REALITY APPROACH FOR
OPTIMIZING THE BRIDGE INSPECTION WORKFLOW

Stephan Embers1, Sven Zentgraf1, Patrick Herbers1, Firdes Celik1, Benedikt Faltin1, Markus König1,
Jan-Derrick Braun2, Jessica Steinjan2, David Schammler2, Sonja Nieborowski3 and Ralph Holst3

1Ruhr-University Bochum, Germany
2HOCHTIEF ViCon GmbH

3Bundesanstalt für Straßenwesen

Abstract
Detecting damage to bridges at an early stage is very im-
portant for financial and environmental reasons. This can
only be achieved by regular and frequent inspections by
experts, who mostly use paper based methods to docu-
ment their findings. This paper aims to develop a con-
cept for a bridge inspection tool using multiple types of
hardware devices to support on-site bridge inspection per-
sonnel in assessing and documenting damages, employ-
ing combinations of both AI and MR technologies. In-
terviews were conducted with structural inspectors from
various companies and from different sectors to identify
important requirements. Based on these requirements, a
concept has been developed, which is compatible with ex-
isting databases for infrastructure.

Introduction
Due to the ageing of structures, changes in traffic composi-
tions, influences by climate change, and increasing traffic
loads, measures for the maintenance of structures have to
be carried out to a considerable extent. In Germany, these
maintenance processes are defined in DIN 1076 (DIN
1076:1999-11 1999), with damage assessment defined in
RI-EBW-PRÜF (Bundesministerium für Verkehr und dig-
itale Infrastruktur 2017). When inspecting bridges and
other civil engineering structures in accordance with these
standards, it is essential that the damage found is identi-
fied completely and accurately, and that it is assessed in
a reproducible and uniform manner. This is indispensable
in particular for the assessment of damage progression and
thus for the evaluation of the urgency of maintenance mea-
sures to be carried out. For this purpose, it is important
that the bridge inspection personnel make optimal use of
their experience and skills in damage detection, and as-
sessment and are supported in tasks that can be performed
more easily through the use of digital technologies. Thus,
the introduction of IT-supported processes in the opera-
tion of the infrastructure has an important significance for
reducing the required maintenance effort. Research is be-
ing carried out to identify potential for optimized life cycle
management of bridges and to bring it into line with best
practice. The rapidly developing technological progress is
to be observed, accompanied and promoted by further in-
vestigations in the research project on behalf of the Federal
Highway Research Institute.
According to the German standard for structural inspec-
tions DIN 1076 (DIN 1076:1999-11 1999), there are three
phases to the bridge inspection process: Data preparation,

on-site data gathering, and data processing. In this paper,
we will focus on phase 2, the on-site data gathering. First,
the on-site inspectors locate known damages using written
documentation and search for possible new damages in the
structure. The damages are then documented using digital
cameras and categorized in written form. This data is then
used to make decisions about the condition of the build-
ing and possible actions to be taken. This process still has
potential to be optimized through the use of digital tech-
nologies.

Augmented and mixed reality (AR/MR) offer new pos-
sibilities for visualization of virtual content, information
input and information provision. Virtual content can be
provided to inspection workers, who thus have the possi-
bility to include and process it in their decision making.
Systems used for this purpose can record the real envi-
ronment and situation via sensors, and cameras and over-
lay information appropriately. Artificial Intelligence (AI)
technologies can be used to detect and analyze damage to
structures by training image capture data models. In com-
bination with AR, the AI can process the data recorded
by the AR/MR system in real time, recognize patterns and
provide the user with an evaluation via the AR/MR sys-
tem. The application of a combination of Augmented or
Mixed Reality and AI or Machine Learning can support
the bridge inspection process as shown by previous studies
(Salamak & Januszka 2018, Karaaslan et al. 2019, Moreu
et al. 2019). These studies show how the use of one device,
mostly Head-Mounted Displays (HMDs), can enhance the
bridge inspection workflow. Most of the time, the used
device is only utilized to display information without in-
teraction, granting only limited options for the user to in-
teract with the system, which represents a challenge when
documenting more complex data, such as damage reports.
Furthermore navigating large data structures or inspecting
structural plans on HMDs can be difficult. Using devices
that mitigate these drawbacks, such as tablets, could im-
prove the workflows presented in these studies. DIN 1076
states that a test team of at least two persons has proven
to be the most effective unit for a main inspection. This
is widely accepted and practiced in the German bridge in-
spection workflow. Because of this, we propose a digi-
tized workflow for bridge inspections using two different
devices. Through the use of two devices, the workflow can
be split up, reducing the workload for both inspectors and
devices, as well as specialize the different devices to either
information visualization or documentation.



Related Work
In order to support on-site bridge inspection workers, aug-
mented reality (AR) for information visualization, and arti-
ficial intelligence (AI) for damage detection, will be used.
AR is a human-machine interaction paradigm that over-
lays virtual information on top of a real environment (Dix
et al. 2003). This allows the user to see the real envi-
ronment with additional virtual objects. In general, AR
should combine the real and virtual world and be opera-
ble in real time. In addition, objects in virtual and real
space should have a 3-dimensional relationship to each
other (Azuma 1997). The strengths of AR include the real-
time interpreted information of the user’s environment and
the simple representation of it. In addition, by superimpos-
ing the digital information on the real environment, the
user is not distracted from the real environment, while,
for example, an instruction manual is shown on the dis-
play. Other strengths of AR include the paperless delivery
of large amounts of information and the ability to connect
additional devices to the system. Many of these strengths
vary depending on the AR application area (Azuma 1997).
One such application area is the on-site bridge inspection.
To best utilize the strengths of AR, Moreu et al. (2019)
conducted interviews with stakeholders to show the poten-
tial for detecting, analyzing and highlighting damages on
a bridge for the on-site inspector. Salamak & Januszka
(2018) introduced a concept on how to implement an AR
bridge inspection tool using an HMD. The proposed sys-
tem would enable the inspectors to capture videos and pic-
tures of damages, and be guided via a visual overlay to
points of interest. For the system to work, a digital model
of the bridge would be required. Riedlinger et al. (2021)
present another approach using a digital model to improve
the on-site bridge inspection process using AR, while op-
timizing both the preparation and post-processing phases
using virtual reality as well as supporting the collaboration
in the bridge inspection process.
Since manual inspection at small time intervals cannot
always be guaranteed, research has focused on com-
puter vision-based automation of damage detection, which
would allow not only more frequent, but also more
time-efficient and cost-effective monitoring and inspec-
tion. However, image-based concrete damage detec-
tion is very challenging: images of bridges may contain
inter-categorical and intra-categorical varieties in damage,
noise elements such as graffiti, plants, insects, trash, dis-
coloration, different lighting conditions, etc. There have
been AI based damage detection methods in images, such
as support vector machines (Liu et al. 2002), neural net-
works (Oullette et al. 2004, Rughooputh et al. 2000), and
k-nearest neighbor (Kaseko et al. 1994). However, it was
the publication of Krizhevsky et al. (2012) and the recent
increase in GPU power that brought machine learning into
the focus of image-based damage detection. In particular,
it was the use of Convolutional Neural Networks (CNNs)
that achieved breakthrough results in image recognition.
Subsequently, CNNs have been used as the base archi-

tecture for most machine learning-based methods of dam-
age detection. This development has been particularly fa-
vored by the introduction of advanced recognition meth-
ods. These are, in particular, bounding-box object detec-
tion methods (Girshick et al. 2014), semantic segmenta-
tion methods (Long et al. 2015), and instance segmen-
tation methods (Hariharan et al. 2014). Karaaslan et al.
(2019) present an AR system that implements an artificial
intelligence (AI) and collaborates with a structure inspec-
tor to identify damage to the bridge structure. The pro-
posed AR application is run on an HMD during the bridge
inspection, on which the AI is also implemented. Among
other things, the AI can detect cracks and spalling, and
record the size of these damages. Detected damages are
displayed to the structural inspector on the HMD by a vir-
tual overlay over the real damage.

In order to locate and recall damages on a bridge model, a
form of localization of the device and the recorded dam-
age has to be performed. The localization problem is a
term from robotics which describes the task of determin-
ing the pose of a device (position and rotation) from the
environment. The pose can be related to a model or an
already visited environment. This problem is also called
”Kidnapped-Robot-Problem” in the literature, in which a
robot has to find out its own position after waking up in a
known environment. The best known localization method
is GPS, where the position is determined with the help of
a satellite network. The rotation is usually determined by
a gyroscope and compass in such a system. While GPS
can be used all over the world, its accuracy is limited to a
few meters. Indoor occlusion, tunnels, or urban canyons
can further reduce accuracy. Nevertheless, it can be used
outdoors for visualizations with an AR device (Schall et al.
2009). Another method of localization is local signal sta-
tions, such as RFID or WiFi beacons. Based on the signal
strength of the various beacons, the position of a device
can be determined to within less than a meter (Chintala-
pudi et al. 2010). However, this method requires that the
area is covered by a beacon network and the network has
been calibrated accordingly. One way to perform local-
ization without external sensors is geometric localization.
AR devices can use spatial mapping techniques (structure
from motion, depth cameras) to determine the geometry
of their environment, and match this with existing geome-
tries. This includes approaches such as point cloud match-
ing (Bueno et al. 2018) or floor plan matching (Herbers &
König 2019). These methods can determine very accurate
poses, but are unreliable at locations with repetitive or self-
similar geometry. In recent years, there has also been in-
creased research on AI-based localization methods. Using
CNNs, a network can learn a mapping between images and
poses (Walch et al. 2017). Such approaches usually have
an accuracy of one to three meters and are very performant
in evaluation, but a significant amount of data is required
for training.



Methods
To determine possible features and hardware for the pro-
posed bridge inspection system, a requirements analysis
was conducted. In the course of the requirements anal-
ysis, a detailed analysis of the bridge inspection work-
flow according to DIN 1076 (DIN 1076:1999-11 1999,
DIN 1076 2013) was conducted, to identify crucial pro-
cess steps within the workflow, which could potentially be
optimized by using AR or AI. The procedure during the re-
quirements analysis follows the principles of requirement
engineering and takes into account requirements that result
from the sequence of the structural inspection process.
Furthermore interviews with structural inspectors from
various companies and from different areas were con-
ducted. The interviewees were selected based on their ex-
perience in the inspection process. Overall, five persons
were interviewed, three of which are structural inspectors
specialized in bridge maintenance, and two of which are
project managers for public contractors for infrastructure.
The interviews were based on the aforementioned detailed
analysis of the DIN 1076 norm and conducted in a uni-
form manner with each participant getting an overview of
underlying project. Participants were only asked if a given
process step would benefit from an AR or AI support sys-
tem. Each individual process step was discussed together
in order to identify exact points of contact for the AR ap-
plication to be developed and the use of the supporting AI.
Each interview was conducted over the course of one hour
and were held online. The results of these interviews were
incorporated into the formulation of the necessary require-
ments for the proposed AR/AI concept.
Additionally, a hardware analysis was conducted to iden-
tify possible combinations of different devices. In this
analysis, devices will be evaluated according to their po-
tential to visualize and process data, their ease of use, and
other criteria to support an on-site inspector. The cost,
availability, and battery run time of the devices are also
taken in consideration. In order to specify the adapted
AR-supported inspection process to be developed in this
paper, these requirements are incorporated into the subse-
quent conceptual design proposal.

Results
The following section is separated into the results of the
interview process, the results of the hardware analysis, and
the proposed system.

Results Interviews
The detailed analysis of the individual process steps of the
bridge inspection sequence according to DIN 1076 (DIN
1076:1999-11 1999, DIN 1076 2013) offers various start-
ing points for a mobile AR application with integrated AI
to support the inspection process. The interviews highlight
an added value for the use of the new digital technologies
seen in the reduction of effort, especially the manual ef-
fort in providing the documents on site. Automatic high-
lighting of damages during recording and a direct compar-

ison to previous condition data is mentioned as an increase
in efficiency. An evaluation recommendation as a guide-
line for the inspector’s assessment of damages and the final
structure condition grade could improve accuracy as well.
Common rating levels are suggested based on the extent
and size of the damage. The consolidation and evaluation
of the recorded data for standardized documentation is also
seen as promising. The localization of the damage on the
structure plays a major role when documenting damages.
The AI is to identify existing damage patterns and informa-
tion, and visualize changes since the previous inspection
in the AR application. While there were more potential
points of interest within the inspection process, the above
mentioned steps were identified as the most promising.

Results Hardware

Two different technical AR systems will be utilized in
this paper: an AR tablet based on Google’s ARCore,
and a Trimble XR10 system with an attached Microsoft
HoloLens 2. The Trimble XR10 system with HoloLens 2
has been specifically developed for use in areas with in-
creased safety requirements such as construction sites, off-
shore facilities, or mining sites, and complies with the AN-
SI/ISEA industry standard. Multiple mobile AR devices
based on different operating systems (Apple, Google,
Microsoft) have been evaluated. Several concepts for
configuring a two-device-approach have been examined:
tablet/tablet, tablet/HMD, and HMD/HMD.

The tablet/tablet configuration is a low-cost and robust
method, which is intended to replace analog work on pa-
per with digital work on a tablet. Acceptance of and ex-
perience with the hardware is high among the population,
which simplifies retraining. However, advanced AR im-
mersion is not possible with this configuration.

This contrasts with the HMD/HMD configuration, where
both inspectors use a head mounted AR device to perform
the inspection. This combination would enable many inno-
vative interactions, such as immersive AR and multi-user
spaces. However, since AR-HMDs are a very new technol-
ogy, the usage of such devices require extensive training,
and user acceptance is likely lower. In addition, precise in-
put patterns, such as typing or operating a map, are more
complex using an HMD, and slower overall.

For these reasons, the Tablet/HMD concept was chosen, as
it combines advantages of the above configurations while
minimizing the disadvantages, combining a robust appli-
cation with innovative methods. Data entry and lookup of
old data is performed on the tablet, while data collection
and visualization is done with the HMD. During develop-
ment, emphasis is placed on keeping the coupling between
devices as flexible as possible, so that the hardware con-
cept can be easily expanded or changed in the future. For
example, it should not be necessary to use an HMD for
every inspection, but a single tablet should suffice. This
would allow flexible use of the new technologies.



Proposed System
Based on the requirements analysis, the detailed specifi-
cation of the functional units to be implemented for the
Bridge Inspection Support System (BISS) for structural in-
spection in bridge construction is made. In the following,
the intended process of the new system, the system archi-
tecture, the visualization of the data via AR and human-
machine interaction with the BISS will be addressed. For a
bridge inspection with the BISS, an adaptation to the con-
ventional procedure is needed. For this purpose, a new
bridge inspection procedure is designed that integrates the
use of the BISS (Figure 1).
The adapted process starts in the data layer. This layer con-
tains the asset database with information about the current
status of the structure (e.g. bridge) being inspected, as well
as information about past inspections and their recorded
damages. To be compatible with existing databases, a sec-
ond database for additional information collected with the
new workflow is employed. The mesh database contains
3D data on recorded damage from past bridge inspections
and their environmental data, later used for the relocaliza-
tion of damages. The meshes are saved using the open
glTF file format, while the relocalization data is saved in
a proprietary file format used by the Microsoft HoloLens.
From both databases, bridge data is imported from the data
layer to an office desktop at the beginning of the bridge in-
spection process. The data imported from the databases by
the desktop computer contains all data on the structure to
be inspected, i.e. construction plans, documented damages
from previous inspections, spatial meshes on damages if
available, descriptions and assessments of the documented
damages, and other data required for the inspection. The
data inspector prepares the on-site inspection normally as
described in the first phase of DIN 1076 (e.g. acquiring
permits, setting inspection dates, etc.). The required data
is then transferred to the tablet used for the bridge inspec-
tion with the BISS application. Once this has been done,
the on-site bridge inspection can begin. During the on-site
bridge inspection, the data inspector uses the BISS appli-
cation on the tablet and the visual inspector uses the HMD.
Here, the data inspector sends the relevant structure infor-
mation to the visual inspector’s HMD via the tablet. Us-
ing the received data from the tablet, the visual inspector
can check the structure for damage. Several functions of
the BISS on the HMD are available to the inspector to help
them evaluate the detected damage. Documented damages
of previous inspections can be visualized using the relocal-
ization feature of the HoloLens. Newly detected damages
can be recorded and categorized, including location and
surrounding geometry. In future research, these damages
can also be highlighted through an integrated AI, which
will be able to mark and categorize damages automati-
cally.
As seen in Figure 1, the data layer of the BISS consists
of independent databases. The current condition data for
bridge structures are stored in the asset database. The
data required for a bridge inspection is retrieved via the

REST interface provided by the asset database. For this
purpose, the data inspector accesses the asset database via
the Desktop component and can thus download and pre-
pare the plans, the already documented damage images,
and descriptions and assessments. The prepared data is
then transferred to the ICDD component via a DIN SPEC
91391-2 compliant REST API and, if available, linked to
the spatial meshes, anchor points, and damage masks, and
stored in a container.
The Information Container for linked Document Delivery
(ICDD) (Höltgen et al. 2021), published in the interna-
tional standard ISO 21597-1, introduces a data structure
that enables the linking of documents linked to a con-
tainer, using semantic web technologies (EN ISO 21597-1
2020). The DIN SPEC 91391-2 specification (known as
openCDE) can be used to enable the exchange and access
to different types of information containers (DIN SPEC
91391-1:2019-04 2019). It defines requirements for the
development of an open web API for the storage, manage-
ment and distribution of these containers.
The bridge inspection data stored by the data inspector in
the ICDD platform (spatial meshes of the damage, con-
struction plans, damage from previous inspections, and de-
scriptions and ratings) can be downloaded in the Tablet
component via the openCDE API provided by the office
application in the form of an ICDD container. During the
bridge inspection, the damage recorded by the visual in-
spector via the HMD component is fed directly back to the
data inspector in the Tablet component. The data inspec-
tor evaluates the transmitted damages and performs evalu-
ations. Figure 2 shows the exact structure of the data inside
the ICDD container.
After completion of a bridge inspection, the as-built data
and the newly recorded damage and reports are again
stored in an ICDD container and transferred back to the
ICDD platform via the openCDE API. From here, the new
data collected during the on-site inspection can then be fed
into the asset database via the REST interface with the help
of the Desktop component. The exchange of data within
BISS is file-based. The linking of the used data is done by
the semantic web technologies implemented in the ICDD
platform. An overview for the proposed system architec-
ture can be seen in Figure 3.
In order to be able to visualize the damage history in subse-
quent inspections, the captured information must be stored
in a location-based manner. AR devices use so-called an-
chor points for this: points in AR space that are assigned to
certain environmental features in real space. For example,
an anchor point stores local image information (in the form
of SIFT features), or the local geometry of the environment
(in the form of point clouds or meshes). When entering a
place that has been already visited in a previous inspec-
tion, the AR device compares the environment with the
list of stored anchor points. If a match is found, the anchor
point can be placed at the detected location, thus matching
the AR space of the previous inspection and the real space
of the current inspection again. We propose storing one
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anchor point should per damage. While it would be possi-
ble to use only a single anchor point from which all dam-
age is positioned, the precision of localization decreases
the further the device is away from this anchor point. In-
stead, an elastic network of anchor points is formed, which
can alleviate the positioning errors between anchor points.
Each recorded damage is assigned an anchor point, form-
ing a node in the network. This network of anchor points
is exported from the device at the end of an inspection and
stored in the mesh database, where one anchor network is
managed per bridge. This also allows the transfer of an-
chor points to other devices.

An important aspect in the development of new software,
especially with newer technologies such as AR and the use
of new hardware such as HMDs, is the ease of use and good
user-friendliness of the new software. The aspects of ease
of use and user friendliness also have a direct impact on
user acceptance of the new software. For this reason, we
developed a simple and intuitive human-machine interac-

tion concept for the two systems used, the tablet and the
HoloLens. Particular attention is given to the different in-
teraction methods of the HoloLens and the user interfaces
of both devices with which the user interacts.

To keep the use of the tablet as intuitive and simple as pos-
sible, common user interfaces for mobile applications are
used. A distinction is made between the two frequently
used mobile operating systems, iOS and Android. Both
operating systems presuppose their own specifications or
guidelines for the creation of mobile applications, which
also applies to the user interface. iOS presupposes stricter
specifications, so that a very similar user experience is
granted across the entire spectrum of applications on iOS,
which enables users to have a familiar control scheme over
all available applications. In contrast to iOS, the Android
operating system gives developers of a mobile application
more freedom in the design of user interfaces. However,
this has the disadvantage that a uniform implementation of
user interface components is not enforced, which the user
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would have to relearn when using a new application. How-
ever, there are certain user interface components that often
perform the same task in Android applications. These are,
for example, icons such as the ”hamburger menu” or the
”settings gear”, which are familiar to users. Due to the ad-
ditional design freedom for the operation, the wide avail-
ability, the easier communication and connection to other
devices and the lower costs, the use of an Android device
is employed for this concept.
The HoloLens offers several ways for a user to interact
with it or its interface. The two commonly used interaction
options are voice control and gesture control. With voice
control, the user transmits commands to the HoloLens de-
vice via voice; usually this is initiated via predetermined
keywords. With gesture control, the hands are used as an
input method. Here, different hand gestures can be used to
pass on commands to the HoloLens, for example via wav-
ing or pointing. A subcategory of gesture control is the use
of a virtual touch interface, which provides virtual buttons
and controls. Furthermore, it should be mentioned that the
field of view of the HoloLens is smaller than the field of
view of the user, which means that information is mostly
displayed in the center of the user’s field of view. Because
of this, special attention should be paid when placing in-
terface components, so as not to overwhelm the user or
obscure his field of view.
Both interaction methods have their advantages and disad-
vantages. The control via voice commands has the advan-
tage that the input of commands can be carried out com-
pletely hands-free, so that the hands can be used freely
for other activities. Furthermore, the user interface can be
designed more clearly and cleanly, since control elements
within the interface can be omitted. This keeps the user’s
field of vision free of distractions. However, voice control
requires a quiet environment and a clear voice. In environ-
ments with a lot of ambient noise, such as strong winds or

car noises, the user may not be understood correctly or not
at all by the speech recognition system, which can partially
or completely limit the operation of the software. Even in
optimal conditions, the voice input can be misunderstood,
which in the worst case can lead to a work step being com-
pletely reset. This not only causes loss of working time,
but also user dissatisfaction due to the repetition of voice
commands. In addition to the problem of speech recogni-
tion, there is also the fact that the user needs to wait sev-
eral seconds between individual commands for the speech
recognition and the execution of the commands. Although
this can be solved by stringing together several commands
at once, the risk of misinterpretation by the speech recog-
nition is higher.
In contrast to voice control, gesture control can be operated
independently of ambient noise. The most common ges-
tures in gesture control are waving, wiping, and pointing,
but a variety of other gestures can also be programmed to
be recognized by software. The gestures are mainly per-
formed with one hand, which leaves the other hand free for
other activities. Similar to voice control, the user interface
on HoloLens can be kept free of additional controls, that
would otherwise obscure the user’s field of view. Gesture
control also enjoys higher user acceptance because parts of
gesture control are already established, for example swip-
ing on a smartphone. Nevertheless, misinterpretation of
the detected gestures can also occur with gesture control.
This can happen due to poor visibility or poor execution
of the gestures. Problems can also occur with complex in-
structions to the software, which require either very com-
plex gestures, high precision, or a large sequence of ges-
tures. Finally, a user would have to learn the usable ges-
tures and their function, which is an additional barrier to
entry.
An alternative to pure gesture control is the introduction
of virtual input elements within the AR environment that



can be used by pointing gestures or ”pressing”. This has
the advantage that more complex commands or inputs are
easier to execute, for example via the use of a virtual key-
board. This type of control also requires only one hand. In
addition, there is no misinterpretation of speech or gesture
recognition, and errors can be corrected more quickly. The
operation of virtual input elements is very identical to the
real counterpart, but haptic feedback is missing. This fur-
ther reduces the barrier to entry for users. When using vir-
tual input elements, special attention must be paid to their
placement. The input elements must be visible to the user,
but must not restrict the user’s field of vision too much.
This can happen quickly, especially with more complex
applications. Input elements should always be in the user’s
field of vision, otherwise they have to be searched for by
looking around, which takes additional time and can lead
to frustration. To keep input elements in the user’s field of
view, they can follow the user’s field of view so that the
input elements are always displayed in the same place for
the user.
The proposed concept consists of a combination of gesture
control and virtual input elements. Through this combina-
tion, an error-free and simple operation can be ensured.
In addition, the advantages of both methods can be fur-
ther built upon. By using pure gesture control, the user’s
field of vision can be kept free during a building inspec-
tion, and additional information is only displayed when it
is needed. Furthermore, the virtual input elements provide
simple control elements for recording structural damage
when they are needed. During the recording of structural
damage, only the required information and input elements
are displayed for a better overview. These are bound to the
user’s field of view so that the user does not lose sight of
the input elements when looking around. As soon as the
user has finished entering the required information, the in-
put elements relevant for this input are hidden until they
are needed again. This means that the user has the clearest
possible field of vision at all times.
Some interactions, such as the selection of structural com-
ponents or displaying structural drawings, would require
an increased amount of display space, possibly obscuring
the entire field of view of the user. Additionally navigating
long list of structural components or structural drawings
can be difficult. To alleviate this problem, these interac-
tion are outsourced to the tablet of the data inspector for
easier use.

Conclusion
This paper investigates how the existing process for bridge
inspections is structured and identifies potentials for dig-
italization through computer-based processes and new
technologies. Based on this, a digitalized two device pro-
cess was developed for bridge inspectors to support inspec-
tion process in the assessment and documentation of dam-
ages, employing combinations of AI and MR technologies.
Hardware requirements were investigated and appropriate
technologies were defined. A concept was designed in the

form of a tablet application on the Android operating sys-
tem and an AR application on the Microsoft HoloLens.
The proposed two-device configuration exploits the ad-
vantages of AR technologies (immersion, hands-free use),
while mitigating disadvantages (complex operation, user
acceptance). The system should allow damage to be dig-
itally annotated and located. A damage history for each
component can be viewed to monitor development and
changes since previous damage inspections using the inte-
grated AI. Spatial anchor points allow previously recorded
damages to be easily retrieved and superimposed for com-
parison with the current state.
In the next step a demonstrator will be developed, incor-
porating the envisioned concept. Test will be conducted to
verify the optimal method of communication between the
two on-site devices. Emphasis will be placed on modu-
larity, resilience, and user-friendliness of the system. The
trained AI networks will be prepared for deployment and
integrated on the devices. Furthermore, the process and
the demonstrator will be evaluated by domain experts by
means of an effort-benefit analysis.
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