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Data Visualization -Augmented Reality

Charles R. Farrar
Los Alamos National Laboratory

In recent years, there has been an increasing interest in developing new technologies for
automated characterization and visualization of condition monitoring data. Augmented Reality
(AR) is a technology that is being developed to improve such data visualization. Augmented
reality has been defined as a technology that merges virtual and physical components in real-time,
and in three dimensions [1]. Wearable, commercially-available AR devices allow onsite engineers
and technicians to perform inspection tasks with significantly more available information such as
comparisons of past and present sensor and imager data, onsite data analysis and result displays,
and various forms of metadata including technical drawings, previous inspection reports and
maintenance histories, operation manuals, codes and standards, and holograms representing data
analysis results superimposed onto the in situ monitored system [2].

The engineering applications of AR can be traced back to 1960’s. However, these early
attempts at integrating the real and virtual worlds had major limitations such as low resolution,
limited fields of view, and no interactive features, which significantly limited their use in actual
engineering applications. Continued research and development of AR over the next 50 years and
the availability of commercial AR hardware have now made collecting, analyzing and visualizing
data for a variety of engineering applications possible including structural health monitoring [2],
online condition monitoring [3] and crack identification, characterization, and tracking [4].

Another use of AR technology is object detection and tracking [5]. However, it should be
noted that because of the limited computational power available in current commercially available
AR headsets, image-based object detection, characterization and tracking typically requires a
supplementary immobile computing device for the execution of the detection and tracking
algorithms. Such detection and tracking can be used to evaluate the dimensional and geometrical
position of physical objects where, as an example, an AR headset has been successfully used to
inspect the column anchor bolt positions before installing a steel column, and to assess its
plumbness after installation [6].

As the development of commercially available AR hardware continues to advance and that
hardware is integrated with a wider variety of sensing modalities and data analysis algorithms, the
use of AR in online condition monitoring is anticipated to grow and provided higher-fidelity and
more easily visualized condition monitoring assessments.
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