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INTRODUCTION
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Groundwater accounts for almost all of the utilizable freshwater 
in the world1. However, 780 million worldwide do not have access 
to an improved source of water 2. For the past century, researchers 
around the world have wanted to be able to locate groundwater 
without spending a large amount of money. In many research papers, 
two methods were most common: using explosives (or pounding the 
ground forcefully) to create seismic waves and geophones to collect 
the data, and creating electrical currents to determine the type of soil 
surrounding the area. 

One group of researchers concerned with generating sustainable 
access to groundwater is Global Hope Network International. Global 
Hope Network Internal (GHNI) is a Colorado-based organization 
composed of researchers and scientists who travel abroad to provide

sustainable assistance, such as groundwater accessibility, for 
third-world countries. While technological advances have allowed 
organizations to locate groundwater, necessary devices can cost 
from $5,000 to upwards of $10,000. GHNI is looking at more 
affordable alternatives that can easily be crafted and transported 
into the field. 

In April 2019, one of the team members, Timothy Hood, had 
the opportunity to travel to Nebraska to work with members from 
GHNI. While on this trip, Mr.Hood worked closely with the 
external client, Dr. Joshua Knight, as well as a project consultant, 
Michael Zappe, a close friend of Dr. Knight’s who frequently 
volunteers his time to help on projects such as these. The 
project’s internal client is Dr. Michael MacCarthy, a professor in 
Mercer University’s Environmental Engineering department.

THE DESIGN
Choosing A Design

The final design was chosen from eight 
potential configurations. When rating all designs 
against the merit criteria, the design of a Raspberry 
Pi and one accelerometer had the highest weighted 
score and was thus chosen. Criteria included: 
Functionality (Accuracy with which the device 
performs), Usability, Ease of further development by 
future teams, Runtime Speed, Construction Time, 
Device Cost, and Device Weight.

Operating Principle
As a high-level overview of the intended 

final product, the seismograph works by 
striking the ground with a sledgehammer near 
the system. When the sledgehammer strikes the 
ground, it sends acoustic waves into the Earth. 
These waves travel through the ground, and 
some reflect off subsurface strata to return to 
the surface. The seismograph receives these 
reflected waves and interprets them. 

There are two receivers in the system: 
one near the impact point to receive the initial 
waves, and one further off to read the reflected 
waves.

Issues During Construction
At first, the MicroSD cards purchased were 

defective. After new ones were obtained and used, 
the accelerometer would not interface with the 
Raspberry Pi. This problem was solved and it was 
found that both accelerometers could not interface 
with the Raspberry Pi. This final problem was 
solved, leaving the project in the state it is in now. 

Testing
Because of the circumstances brought about 

by COVID-19, the project did not reach its testing 
phase.

RECOMMENDATIONS AND FUTURE WORK
Obviously, there is yet much to do on the seismograph 

project. Future work for this project includes, but is not 
limited to: refining the data collection and interpretation in
software; adding Bluetooth capability; and moving the 
device, currently on a breadboard, into actual circuitry. 
Additionally, future teams are encouraged to collaborate with 
Mercer University’s Environmental Engineering department 
to coordinate testing plans and procedures for the device.

Overall, the seismograph project has an excellent 
foundation, and future teams have a clear direction moving 
forward with development. While it is unfortunate that the 
project was not able to be completed in the expected time 
frame for a number of reasons, the project remains a platform 
which future teams can develop with relative ease.
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Current State & Proof of Concept 
The project is set up as in Figure 1 and 

looks like Figure 2 currently. The Raspberry Pi 
is able to communicate with two 
accelerometers simultaneously, obtaining 
independent data from each. The concept of the 
seismograph is proven by the functionality that 
the device currently exhibits.

Figure 1. Wire Diagram

Figure 2. Current State
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