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ABSTRACT

The fish we eat everyday may well likely contain heavy metals, which are detrimental for
one’s health [1]. There are many solutions out there, such as machines and sensors that
could detect the amounts of metals in a fish, but for the average person, these solutions are
not the most convenient. My app, however, is an easy and convenient way to figure out if
your fish has metals. All you need to do is take a picture of your fish and the app will use an
Al system to inform you about the levels of metals in the fish and some tips and facts on
how to cook the fish. | experimented with the Al accuracy and the accessibility of my app. |
can say that the Al is quite accurate and my app is accessible to all 10S devices [2].
Ultimately, my app should be used by everyone because it’s quick, easy to use and access,
and doesn’t require any professional knowledge about fish.
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1. INTRODUCTION

The problem | am trying to solve is the detrimental impact of the metals in the fish we eat, which
can cause major health issues. Fish has always been a part of my family’s diet as it provides good
sources of protein and vitamins. Even though myself do not like to eat fish, my family members,
especially my dad, eat fish almost every day. However, a few years ago, we found out that many
fish contain harmful metals such as Mercury, Cadmium and Lead, leading to human poisoning
[3]. Furthermore, Mercury in fish can cause neurological and developmental disorders,
particularly harmful to young children. Wild Salmon, a commonly eaten salmon in the United
States, is found to have “56.3 + 12.9 ng/kg of Mercury ... which is three times higher than
compared to farmed salmon”. It is important to take this problem into account because “more
than 3 billion people around the world rely on wild caught and farmed seafood”. If people
continue to eat fish that contain harmful metals, it can lead to a downfall of global health [4]. 1t’s
really important to choose fish with lower levels of metals and follow guidelines on the portion
and frequency of fish consumption [5]. My problem affects everyone in the long run as people
will continue to eat fish. Humans have been eating fish for about 1.95 million years and today,
with the right technology, we can help ourselves to become healthier by eating fish with minimal
amounts of metals.
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The first methodology uses a Conveyor Metal Detector, which is a machine to detect metals in
fish. The shortcomings to this solution are that the machine is not yet ready to be sold, and it is a
fairly large machine, making this solution not as convenient as the other two. The second
methodology uses colorimetric sensors to visually detect the amount of metals in a fish. The
shortcoming to this solution is that for average people, using sensors and modeling data could be
quite tricky. My app does not require professional knowledge of anything and gets you the
information you want quicker. The last methodology utilizes an image processor to examine the
outside of a fish, especially its eyes, to figure out if it is a healthy or metal exposed fish. This
solution is very similar to my solution so there aren’t any major limitations except for the fact
that it cannot examine the insides of a fish.

My method of solving this problem is to create an app where it can detect the amounts of metals
in certain fishes just by taking a picture. My solution solves my problem by easily detecting the
fish and the levels of metals in it. It will also provide useful tips and facts about the fish and
furthermore, it will give you methods on how to cook the fish in order to be as healthy as
possible. Thus, people will know which fish are healthy to eat, which are not, and how to cook
the fish of their choice. This is an effective solution because you wouldn’t have to go online and
search for the different levels of metals in fish, as it could be quite tedious if you are searching for
more than one fish. Moreover, it is more convenient since you just take a picture on your phone
and the app will tell you whatever you need to know. Other methods such as searching up
information on google, is not the best method as it lacks the information you need and it is
difficult to find information on a specific species of fish. Why go on Google and search for
countless fish facts when you can just take a picture on our app and get information at a way
faster rate. Not only does our app contain fish, but it also contains seafood like shrimp, crab and
lobsters, which is also commonly eaten by people all around the world.

In Section 4, | was trying to test the Al accuracy and the accessibility of my project. For testing
the Al accuracy, | first researched a few facts about fish and asked Chat GPT the questions that |
researched [6]. If it outputs something similar or very close to my findings, then | can say that the
Al is accurate. For testing the accessibility of my project, | tried to access my app on 10S and the
Android Studio Emulator. If both systems can access all the features of my app, then my app is
easily accessible for various systems. My findings for experiment one was the Chat GPT got most
of the questions partially correct and some correct. As for experiment two, 10S could easily
access all the features of my app while the Android Studio Emulator could not access the camera
feature [7]. The reasons for my results were that Chat GPT did not have enough information and
data to get every question correct and the Android Studio Emulator was operated using a
Macbook and did not have access to the camera.

2. CHALLENGES
In order to build the project, a few challenges have been identified as follows.

2.1. Making the App Available on iOS devices

One challenge | had with my project was making the app available on iOS devices. Since | used
Android Studio to create my app, it was only available to Android users. It was very difficult to
make the app available to iOS users and | had to download many other programming apps to
solve this problem. One way to resolve this problem could be to connect your iOS phone to your
laptop using a charging cord. By doing this, it adds a new device to the Andriod Studio app and
allows you to access the app on your i0S phone.
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2.2. The Coding Language

The coding language for this app has been a challenge for me as it was one that I’ve never
encountered before called flutter. I’ve previously only used java and python so I had no
experience at all with this new language. It was challenging at first to understand and utilize the
language effectively, which caused many errors in my code. Also, the Andriod Studio app was
confusing to maneuver around at first, which often slowed down my progress. However, after |
gained some experience with the coding language, | was able to create and debug most of the
pages on my app.

2.3. Designing the Pages on the App

Designing the pages on the app was a major challenge since it was my very first app. Choosing
the right colors and organizing the page was probably the most difficult part of the app. Also, the
different titles, fonts, and headers for each page were a challenge as there were so many options
to choose from. One solution could be to go online and search for popular app designs or take
inspiration from already existing apps like Instagram and Twitter [8]. By doing so, we would be
designing and learning how to design from successful apps at the same time.

3. SOLUTION

The main structure of my program would be the homepage, where you can access your profile,
news, daily tips and facts, and a camera page. The three major components that my program links
together are the Home, News, and Camera pages. To construct this, we used the programming
language flutter [9]. When you first enter the app, a splash screen will appear, showing the logo
of our app. Once you’ve entered, you will directly go to the homepage, where you can see buttons
for the analyze page, news page, camera page, and profile page. The analyze page is the app’s
main function as it’s the page where you take a picture of a fish. After you take a picture, the app
will take you to a new page where the information about the fish will be given back to you. The
news page acts as an informational page, where you can see the latest fish-related news from
many different news article companies. The profile page is just like any other regular profile
page, but it will ask for your medical information to further assist you with your selection of
healthy fish. Each page is linked together, creating a flow between them. The buttons to transfer
to another page are located at the very bottom of the screen. This makes it easier and more
efficient to get where you want. The back button is located on the top left of the screen, where it
will take you to the previous page you clicked on.
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Figure 1. Overview of the solution

The purpose of the home page is to introduce you to the app and the features of the app. Various
shapes were used to construct this page, which was later turned into buttons so that the user could
navigate to where they wanted. | also used color to decorate the background of this page.
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Figure 2. Screenshot of the main page
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Figure 3. Screenshot of code 1

The code on top is the code for the Analyze page button. This code is written in the homepage
file as the button is located in the homepage. The first few lines represent the position of the
Analyze page. The button is adjusted to on towards the top of the screen. The 7th line creates the
white padding about the text, making it look like a button. Inside the child: ElevatedButton() is
where the actual button is created. The child: Text() creates the text Analyze Fish and gives the
option to choose the textstyle and the fontsize of the text. The second screenshot shows the code
for the background of the homepage. The background is divided into 3 sections and the blue and
green section is shown in the code. It is essentially 3 rectangles combined together to make the
background three different colors. The child: Container allows the code to adjust the color, height
and width of the background shape they create.
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The purpose of the news page is to give users news relating to fish and seafood. The page will
have a short summary of a recent news article and the link to the article will be provided below
the summary. The link is connected with a URL that will take you online.

Today's News

Short Summary of Article:
DNR surveys fertilizer spill
fish kill

Link

Figure 4. Screenshot of the news page

Figure 5. Screenshot of code 2

This block of code creates the link button. The first few lines of code operate the same as the
code in the analyze page, adjusting the position of the link. The child padding creates the padding
on the text and the child text creates and adjusts the text. The onTap: _launchURL line makes it
so that when you take on the link, it will launch the URL to the article you are trying to read
about [10]. The second screenshot shows the code for the splash screen, which appears right as
you open the app. The Image.asset line allows us to input an image on the screen and adjust its
properties. One property inside of Image.asset is fit. This property keeps the image inside of the
parent widget. The reason the code for fish background is in front of the code for fish logo is that
we need to make sure the logo fits right on top of the background.

The purpose of the analyze page is to take in a picture of your fish and give you information and
facts about the fish. One Service that was implemented in this system is the Drop Down Menu
which gives you the location of different fish so that you can be more specific.
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Figure 6. Screenshot of the functions

Figure 7. Screenshot of code 3

The block of code inside the child container creates the shape of the drop down menu, much
similar to the codes shown before. The borderRadius however, makes the corners of the rectangle
circular, instead of rectangular. The block of code inside the child padding, creates the features of
the drop down menu. The first line of code inside Padding creates the padding for the drop down
menu. The second line hides the underline and the third line states that the values inside the drop
down menu have to be strings. The value: _selectedLocation line stores the values inside the drop
down menu inside selected Location. The line after that changes the value whenever you click on
a new value. The block of code under the items: LocationOptions line names the lines inside of
the drop down menu. Value is stored inside location and location is converted to text, which is
then placed inside the drop down menu.
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4, EXPERIMENT

4.1. Experiment 1

One blind sport I want to test out in my program is the Al’s accuracy. Since I used Al to identify
the types of fish, there can be problems with its accuracy due to a lack of information provided to
the Al

To test the Al, | will research a few particular types of fish and get as much information as I can.
I will then ask the Al about the type of fish and their attributes. If it outputs the data that I'm
looking for, then the Al is accurate. The experiment is set up this way because it’s important for
the creator himself to understand the fish in his app first and test the Al to see if it is an accurate
resource to be used. An expert at something is always more knowledgeable on the topic than an
Al.

Accuracy of Answers to Questions About Atlantic Salmon

Largest salmon

How large do salmon get

What eats Atlantic salmon

Age of migration Accurate

Where do Atlantic salmon live

Mass of Atlantic salmon
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Accuracy Score

Figure 8. Figure of experiment 1

The mean of the data is 1.25 and the median of the data is 1. The lowest value in the graph is 1.
The highest value is 2. The data met my expectations because most of the responses that chat gpt
gave were partially accurate. | did not expect chat gpt to answer everything accurately because it
isn’t developed to the highest level yet. I think it turned out to be this way because Al systems
like chat gpt still need more information to perform actions flawlessly. | have been using chat gpt
for about a year and a half and | notice that sometimes it outputs wrong answers to simple
questions. The biggest effect on the results was realizing that Al systems for apps are not always
reliable and it’s better to use the information from researching on the internet instead of Al for
some parts of the app.

4.2. Experiment 2

The accessibility of the app on different platforms and how well the features work was another
blind spot. The app couldn’t open the link to some websites and the camera feature does not
always work.

To test out the accessibility of the app, | will open the app on different platforms such as iOS and
the Android Studios emulator. | set it up this way to see which platforms can access the app and
all its features and which platforms cannot. It is important for people to access the app from any
platform and not be limited to only one. The thing that will separate if a platform can and cannot
access the app is the camera feature, making it the main goal of this experiment. If a platform
cannot access the camera feature, then people can’t use the app in the intended way.
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Figure 9. Figure of experiment 2

The mean of the data is 1. The median of the data is also 1. The lowest value of the data is 0
while the highest value is 1. The data met my expectations because running the app on an iPhone
usually allows it to access the camera and photos app. The emulator ran on a computer and
depending on if the computer has a camera or not, the app may not have access to the camera
feature. My emulator was an Android phone but on a computer, therefore not have access to the
camera feature. The first picture is a picture of my emulator when | press the option to take a
picture. Instead of having access to a camera, a pixelated figure appears. The biggest effect on the
results from this experiment is realizing that | have to make the app accessible for every platform
in the future.

5. RELATED WORK

The company Easy Weigh has a product called the Conveyor Metal Detector [11]. According to
their website, the product “Detect metal contaminants during food processing with high
sensitivity and stability for ferrous metals, non-ferrous metals, and stainless steel.” This solution
is pretty effective, as it can straight up detect the metals in a fish. The limitations to this product
are that it is difficult to purchase and it’s a fairly big machine. One thing that it ignores is the fact
that not all people are willing to purchase a machine just for detecting metals in a fish. One thing
my project does better than their product is that my app is easier to access and we provide facts
on the fish and how to cook them as healthy as possible.

The National Natural Science Foundation of China uses colorimetric sensors to visually detect the
amount of metals in the forty eight fish samples they tested [12]. They then used an extreme
learning machine to model the data from the sensors. This solution is effective because it is
simple and gets straight to the point. However, one limitation to this solution is that it is not as
convenient as my project. Using sensors and modeling the data it received is far more tedious
than just taking a picture of a fish and receiving information instantly. Despite being less
efficient, this solution is still a smart and innovative solution.

Another solution | found was where an image processor was used to examine the exterior of a
fish, especially a fish’s eyes, to determine if it is a healthy or heavy metal exposed fish [13].
Their solution is very much similar to mine, as they also take a picture of a fish and examine it
based on what they see. I don’t see any limitations other than the fact that they cannot examine
the insides of the fish. My project improves on what they have by including information and facts
like how to cook and eat the fish after the user has taken a picture of their fish.
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6. CONCLUSIONS

One limitation that my project has is the lack of information available due to the insufficient
information provided to the Al system [14]. This can cause the app to give out little information
or sometimes incorrect information. Another limitation is that the camera feature can only
identify one fish at a time. If you were to take a picture of 5 fishes, then the app cannot identify
all 5 fishes at the same time. This needs to be fixed as it can help the app become more efficient.
If I had more time with my project, | would gather a lot more information to put in the Al system
to ensure that the information it provides it true and detailed [15]. As for the camera, I don’t have
anything in mind that can enhance the camera to identify more than one fish. However, with the
advancements of technology, there will surely be a feature like that in the future.

I think that this app is designed pretty well, considering it’s the first app that I’ve created. All the
essential pages like the news page and analyze page have been implemented in the app and it is
easy to maneuver around to the pages you like. I’d say that the app is a success, but there are still
more features that can be added.
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