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Figure 2.11Sportsguard wuthpiece

2.4 Software

Initially software collection was controlled by a Matlab script written by Ascension
Technologies, however it was discovered that this software caused a buffering issue where
the RAM being filed faster than the data could be transcribed, thereby overwriting itself as it
was being collectedTo resolve this, a C program was used to record the trakSTAR? data
through USB. The program was set to record the data at least 200 samples/second, but

captured it as fast as it could.

Data from therakSTAR? was stored in raw form as a .txt file. Matlab was used to
convert the data from each sensor into a 7 column array, X, Y, Z, azimuth, elevation, roll,

and time. Plots were constructedhgsthe plot function, and the statistics toolbox was used
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to pinpoint the minimum and maximum motions experienced by the sensors during the rides.

Analog to digital conversion of the data collected from the mouthpiece was done
using the Windaq software provided with the data recorder. The software allowed for the
data to be opened as a waveform browser. Once opened as a waveform, the motion which
indicated the start of data collection was pinpointed and selected. The software allowed for
the data corresponding to the selected waveform to be exported as a raw text file. Further

processing of the data would need to be completed in Matlab at a future date.



CHAPTER 3

DATA COLLECTION

3.1  Verification and Validation
The use of a trakSTAR™ system on a ride brought 2 concerns. The first concern was
whether the trakSTAR™ could collect the motion data from the HAMPRE box while both
the subject and the transmitter were moving. The second concern was whether the
trak STAR™, which uses electromagnetic fields to track position, could collect data on a
roller coaster without experiencing interference.

To test the ability to collect data while moving, testing was conducted in a hallway.
The 4 trakSTAR™ sensors were attached to the subject and they were instructed to sit in an
office chair. This office chair was attached to a second office chair to the left of it. The
trak STAR™ was activated and the person was pushed up and down the hallway. The
HAMPRE was then opened and it was confirmed whether data was still collecting in real
time.

To test if roller coaster rides would generate electromagnetic interference, a
trak STAR™ unit, and laptop computer were taken to Six Flags. There the potential rides for
the study were tested by placing the transmitter on the ride itself. A ruler was taken out and
placed near the transmitter. To indicate whether interference was occurring while on the
rides, the sensors were placed around where the subject would be sitting, at distances
measured by the ruler. It was verified that no noticeable interference was occurring, as the

computer data confirmed the distances marked by the ruler.
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To test if the HAMPRE system as a whole was collecting data on the rides, the entire
apparatus was subject to a control test run prior to data collection. The trakSTAR sensors
were taped at various locations on the box and were sent on the rides without a subject. Data

collection was then confirmed via plotting of the raw data in Matlab.
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Figure 3.1 Verification of data collection from a trakSTAR™ sensor on Batman
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3.2 Subject Selection
The use of HAMPRE to collect motion data from subjects was given IRB approval by NJIT.
The attachment of the trak STAR™ sensors as well as the use of the mouthpiece was deemed
safe. Six Flags also approved the use of their facilities for the study at the Six Flags Great

Adventure Park.

A total of fourteen subjects were selected through NJIT, students responded to
advertising for the study placed around the school. A consent form was filled out by each
subject for participation in the study. The consent form outlined the procedure that would
occur, the exclusion criterion for the study, as well as risks and understanding of
confidentiality.

Requirements for exclusion from participation included the following, if the subject
does not meet ride height and weight restrictions, the subject has a serious medical condition,
is pregnant, has previously sustained traumatic injury, sustained or diagnosed with a
concussion, have a disease of the muscles or nervous system, wear an electronic assist device
such as a pace maker, has a known condition which causes the subject to lose consciousness,
or if the subject takes any medication which could impede measurements taken in the study.

The subject was also excluded if they drank alcoholic beverages the night before the study.

3.3 Data Collection
On the day of data collection, 14 subjects were gathered for 3 rides, Batman, Nitro, and
Superman. Subjects were initially given an initial participation evaluation questionnaire
which ensured their ability to participate on the day of the study. Subjects were given a

number, which corresponded to their order for the rest of the day.



