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In Digital Image Processing (ECE 447), I had the opportunity

The University of Rochester Chapter of Engineers Without
Borders works at an elementary school in Don Juan, Dominican
Republic. Don Juan is a rural village and the school has limited
access to clean water. Prior to our chapter’s involvement, the school’s
water supply was contaminated with E. coli and coliform. Before I
joined the club, the chapter implemented a chlorination system to
treat the water. Since then, I have worked to add resiliency to the
system and monitor the quality of the water supply through regular
meetings, trips to the project site, and my work in classes.
I have made two week-long trips to the project site in Don Juan
to implement the project, supported by weekly meetings throughout the academic year to plan for these
trips and continue to develop the project. I work as part of a large, interdisciplinary team of students and
professionals to design and monitor the water system, engage with the community members in Don Juan,
and support the engineering work through fundraising and outreach.

I’ve taken a lot of engineering courses, but the classes I
took outside of my major have contributed just as much
to my education regarding water access. In Public Health
101, we covered topics such as clean water access, but the
most beneficial aspect of the course was the emphasis on
community-engaged projects. I learned about how to work
with community partners and ensure that the community is
involved in all decisions and that they have ultimate ownership
of the project. EWB Nationals has stressed that all projects
must bear this in mind, but to have a class formally introduce
it and how to execute the community feedback structure was
very helpful. The professor was able to point to projects
she had participated in and illustrate the mechanisms she
used to ensure community involvement and ownership. These
insightful examples gave me ways to think about the future of
the Don Juan project and the other projects I initiated.
My cluster was Spanish. I took three Spanish classes
before my trips to the Don Juan Project site. Having a
background in the local language significantly aided my ability
to work with community partners. Even when I was not in
the Dominican Republic, as Project Lead and as Program
Coordinator I needed to be able to communicate via message
apps with our community partners, and I would have struggled
significantly without a Spanish background. I also do not
believe that I would have had the same global experience
without being able to communicate as effectively with my host
family, the students, and the community leaders with whom I
was working.

to choose my own final project. I, along with classmate Abrar
Rahman, took on the challenge of developing an algorithm
to count bacterial colonies on an image of a 3M Petrifilm
plate. These bacterial tests are the same ones that the project
team uses to monitor water quality in Don Juan. For on-site
community members responsible for regularly taking these
water tests and logging results, creating an easy counting and
logging process would save a lot of time and effort, as well as
allow the team in the US to more easily receive and review the
results.

Colonies identified (human): 11
Colonies identified (prog): 12

We developed an algorithm to take an image of a Petrifilm
E. coli/coliform plate and isolate the plate region itself using a
circular Hough transform. Then, a technique called ultimate
erosion finds the locations of colonies on the isolated plate, with
intermediate processing steps throughout. The algorithm was
tested on the images of Petrifilms available from the project
site and from EWB workshops on campus. The algorithm
showed promising results (with an admittedly small sample
size): the three plates with no bacterial colonies were each
correctly tagged as negative tests, while the plates with a
countable number of colonies had an overall relative error of
around 10%.
Ultimately, more testing and refinement of the counting
process would be needed to fully roll out the program. If the
testing images become available from future trips to the project
site, the algorithm could be improved made available for similar
projects. The end product could be either an executable file
for a computer or an app that processes the images and records
the results.

Global Experiences

Innovation Efforts

I have travelled to the community of Don Juan twice. Through
these trips, I was able to personally see and experience the
importance of the work I had done on campus. I stayed with
a host family and experienced the limited access to water they
dealt with on a daily basis. We had to be very careful about
what water we drank, and the shower almost always had a frog
in it. Growing up in the United States, it can be difficult to
appreciate the importance of water and access to water is often
taken for granted.
I also gained an appreciation for the community we were
working with. We spent all day at the elementary school and
had opportunities to work and play with the kids. We put
on workshops about hand washing, hygiene, solar energy, and
more. When the day’s work was done, we would return home to
our host families. It was always fun to have conversations with
the families, and ask each other questions about our lives. I was
able to forge meaningful relationships with people who were
personally impacted by the clean water issue I was addressing.

The University of Rochester chapter of EWB has grown
significantly during my involvement. As our Don Juan project
wraps up, I have been working with the national organization
to start up a new project. The chapter recently acquired a
water infrastructure project in Tanzania that I will not work
on personally, but I am excited to watch grow. I also led an
initiative to start a new project locally in Rochester and created
a working relationship with a local greenhouse/community
center. With such expansion, one of the challenges was how
to structure our club. With three engineering projects and
additional work to do for fundraising, events, and publicity,
we needed to make sure to structure both our meetings and
our club to be as productive as possible. After meeting with
student representatives from iZone, I developed a new meeting
plan and club structure to accommodate the needs of the club
and its members.
As our chapter’s Vice President, I focused on getting new
members familiar and comfortable with our projects, and their
role in the club and the engineering community. As VP,
I set up a number of special meetings, including crossover
meetings with the Latinx student group on campus, alumni
Q&A meetings, and water testing meetings. During the water
testing meeting, we got the water quality tests we use on site
and had our members test water from around the Rochester
area. In addition to finding out that the Genesee River has
coliform but not E. coli, members were able to get experience
with the water testing procedure. Finally, I made sure to
restructure the Drive we use to store all of the documents
related to the project to make it easier to find what we need.

Service Work
Without funding, it would be impossible to implement the
engineering projects. Our fundraising committee does an
excellent job of planning our fundraisers, and I’ve been a part
of many campaigns to gain capital for the club’s trips. I have
worked the tables for fundraising efforts in Wilson Commons,
selling bubble tea, Bolivian dolls, event tickets, and more. I
have also worked to set up for and host our yearly event, which
is meant as a fundraiser and a method to engage with the wider
Rochester community.

