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A PROGRAM TO DISPLAY BIG DATA

Piyarat Chantaworakunakorn and Michael Munoz
 Vinod-Kumar Gummadi and Elmer A. Grubbs, Graduate and Faculty 

Advisors
Northern Arizona University 

ABSTRACT 

This paper describes a new way to look at telemetry data. Northern Arizona University (NAU) 
students are researching a new approach to apply virtual reality (VR) to evaluate data from a 
collection of stored signals. Each signal will have limits attached which we will use to view the 
parts of the waveform which contain abnormalities. A program to illustrate the technique is being 
developed by NAU students. Initially, we were working with Vizard 5, using the Python language. 
However, there is another program, Unity, which will perhaps be more useful for the application 
we wish to achieve. Additionally, we are examining a technique to accurately access the telemetry 
data collected. The amount of telemetry data collected has increased over the years resulting in 
difficulties in identifying the relevant information. We are searching for a better approach to store 
and access big data and will demonstrate this approach by utilizing Oculus Rift and Microsoft 
Kinect.  
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INTRODUCTION 

For years, the amount of telemetry data has increased almost exponentially. The era of “Big Data” 
is here and many industries are struggling to access the specific bits of data. The technique to be 
introduced here could be used for several different types of big data; however, the technique has 
been optimized for use where there is a large collection of data files. This particular technique has 
brought us to the field of telemetry. 

Virtual Reality (VR) has been around for several decades now – nonetheless, it has not progressed 
much further than its utilization for entertainment. There remains untapped resources for scientific 
use. A head-mounted display can be used to represent a three dimensional virtual world to the user. 
The early versions of head-mounted displays were expensive and had very narrow fields of view. 
Fortunately, the prices have lowered considerably and the fields of view have increased over the 
last ten years. Though virtual reality was envisioned as a tool for analyzing large amount of data 
in the early evolution of head-mounted displays, this field of research has disappeared over the 
years. Some early developers said that data could be visualized as a forest of trees where each tree 
represent a collection of information. A user could wander through the forest looking for clues 
from the trees that contained information about the data sets. The height of the tree, the color of 
the bark, the amount of leaves and their color could all represent various parameters of interest to 
the user. Due to the unusual method of looking at the real data, this technique never caught on 



although it has merit and only need to be adjusted for its purpose. This paper will demonstrate an 
attempt to make that adjustment.    
 
In addition to representing three dimensional virtual worlds, virtual reality could model the 
interaction between the senses of the user and the outside world. There are several instruments that 
could be used in order to complete this specific purpose such as a head tracker, data glove, and 
body suit. A head tracker follows the movement of a user’s head and allows the computer to model 
what happens to the user’s points of view. A data glove allows the user to point to and grasp items 
in the virtual world and feel something as he picks it up with a haptic feedback feature. A body 
suit puts the user into the picture of the world he is looking at. Another way to track movements 
of the body would be to use a system like Microsoft’s Xbox Kinect which uses sensors to track the 
physical movements of the users. 
 
 

THE VIRTUAL WORLD OF TELEMETRY AND BIG DATA 
 
The first part of this problem is to design a way for a person to find the specific set of already 
stored data that s/he desires to explore. Though this process could be done easily without VR, it is 
better to approach the entire process with VR. In the original design of the virtual world, the user 
would see a set of virtual boxes forming a three dimensional cube; see Figure 1. However, the 
team thought that an actual virtual world would look more attractive to the user. In the second 
design of the virtual world, the user would enter into a virtual office with a desk, blackboard, and 
bookshelves, Figure 2. The second design was designed in Vizard 5 where we first started to work 
with the virtual world. 
 

 
 

Figure 1. The first design without VR with a set of virtual three dimensional boxes.  
 

 



 
 

Figure 2. A virtual office with desk, blackboard, chair, and bookshelves. 
 

The first design with cubes was designed without VR. In theory, each layer of cubes will be 
representing different types of data. For instance, the vertical dimension represents different kinds 
of test vehicles. The first horizontal dimension represents specific programs—AMRAAM, EKV, 
and TOW—while  the last dimension represents different types of tests—hover, flight, and range. 
In this design (see Figure 3), the upper blocks disappear so the user can see the other dimensions 
relevant to the specific test vehicles you choose. The user can then select a specific block they 
want the information from and pull it out. Once the user has chosen it, a square of blocks with 
years as the vertical dimension and specific tests written on each block, grouped according to the 
test sponsors, appears. 
 

 
 

Figure 3. A set of blocks after the user has chosen to explore the data in aircraft. 

 



 
 

Figure 4. A bookcase with books representing the different signals. 
 
Next you see a bookcase with books representing the different signals that have been captured 
during a specific test, Figure 4. The first book is an index listing where in the bookcase a specific 
signal is located. Each book jacket is a specific color depending upon the information contained 
in that particular signal. For example it would be green if the signal had no anomalies or red if it 
did contain anomalies. The color could also represent the type of anomaly. It might be red if the 
signal amplitude exceeded some predetermined limits, or blue if the frequency was out of bounds, 
or orange if a digital pattern was incorrect, etc. The organization of these data signals is similar to 
those of a library but in the virtual world. 
 
Now, the second design in Vizard 5 using an office design, is illustrated in Figure 2, where the 
user can wander around the office and pick up things they are interested in. There could be different 
types of test vehicle models gathered on the desk and the user can pick the model up if they want 
to explore the signals produced by the test vehicles. However, Unity—another three dimensional 
virtual reality software—was found to be more useful for the application we are hoping to achieve.  
 
Nonetheless, using Unity, the team has decided to start working with the first design in order to 
illustrate how the program would work; see Figure 5. The user interface is the integration between 
the computer and the head-mounted display, Oculus. In this application, the user can explore the 
virtual world by utilizing the keyboard to walk around and move their head in order to look around 
the world. In addition, the team is working on the utilization of Microsoft Kinect within the Unity 
program so that the user can fully interact with the virtual world. At this point, no progress has 
been made on the actual data display system, but we hope to demonstrate this aspect of the program 
at the conference. 
 

 



 
 

Figure 5. A first design implemented in Unity. 
 
 

CONCLUSION 
 

A system has been proposed to display large amount of data output from a typical telemetry set of 
tests. It allows the user to get inside the data and also to view it using color coded graphics which 
quickly tell the user where the errors have occurred. A sample program has been written in Python 
and CS for Vizard 5 and Unity, respectfully, to illustrate how the program would work. 
 

 

 

 




