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Abstract

The project aims to simplify the sensor assembly process and
improve the sensor logger's performance to help in the progress of
the instrumented bike, and our primary purpose is to discover
obstacles such as cracks, potholes, and bumps on the bike routes. The
sensor logger captured the vibration data/signals while mounted to
the bike and wirelessly communicated them to the smartphone, in
which the data processing and computation procedures were done
and will be added to the map to provide the location of each obstacle.
On the other hand, the sensor logger requires an upgrade three years
after its development to better support the performance of an
instrumented bike. Therefore, as a team, we need to research newer
sensors and implement them into a single system to make it easier for
other professors and students to test our updated product.

instru-MEN-tation

System Architecture
System 1 - Front
GPS CI
= Capsmne
Team
] Output text
O e Wi from Data file
SD Card Micro- SD Card »| transmitted -l NAU Cloud
~—=| Controller over Wifi Storage
)

System 2 - Back *CS Capstone

Team

Accelerometer |«—/

Output text

- file from Gatafie
b card |« Micro- SD Card »|transmitted | -~ - = Ng? o
7| controller over Wifi el

‘77
Figure 2: System Architecture

Results

Requirements

GPS sampling frequency at least 1 Hz.

Accelerometer sampling frequency at least 100 Hz.

The system needs at least 3 hours battery life to collect data.
At least 100MB of memory to store multiple trips.

Must be able to locate other obstacles in the trail. (Figure 8)
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Figure 1: System Components

Testing & Results |

Figure 3 shows some of the |g
data collected during the

testing, which are the date.

. 374244, -0.0914, -0.07
time, hazard (Accelerometer), |8

and hazard location (GPS).
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Figure 7: Final System " Figure 8: Obstacles location

Conclusion

Our sensor worked as expected and met all the requirements. We
were able to collect the data needed and save it to the Micro SD card.
We were not able to use the second system when comparing the data
since we need to connect them wirelessly. Instead, a set of data from
the mobile app was used to compare it with our own collected point.
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