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It has recently come to my attention that the apple snail invasion in Shanghai, During May
this year I was meandering through the suburban plant fields until I came across a river. This was
no ordinary river; I realized the banks had those small pink clumps. At first, I thought these were
strange fruits because they resembled unripe blackberries, but when I poked at them, I realized
that these were no berries, they were eggs. Who laid them, I wondered, fish eggs are never attached
to a surface wall, so they must be snail eggs? It was when I investigated the water and saw what
proved my hypothesis, there were about 7 to 8 giant snails as big as tennis balls crawling in the

murky water. I was so surprised by its gigantic mass that and pulled one out.

After coming home, I decided to research this snail species and found they were called
channeled apple snails (Pomacea canaliculata). 1 found that this species originated in Brazil, and
was introduced to Guangzhou in 1981, it was then mass-reproduced in captivity because it was
believed to be a successful food source. However, this idea didn’t last long, these snails were soon
discarded because of their intolerable stench and bad taste. Casting this species into the rivers was
a fatal mistake. The apple snail species has an extremely fast reproduction rate, which allows it to
produce 2-3 generations every year. An adult female apple snail can lay up to 500 eggs per
reproductive cycle. Other special traits that this species is incredibly resistant to are their fast
reaction to predators, and their lymph systems, which can regenerate broken shell parts in 15 days.
It seems that, with these superpower-like traits, the channeled apple snails have quickly become

the most detrimental invasive species in China, especially in the Eastern areas, such as Shanghai.

As part of my research, I aimed to decrease the population of apple snails by eradicating
their eggs. My method involved creating a drone boat that utilizes artificial intelligence to detect
and eliminate snail eggs. Though drone boats have the potential to remove the eggs, their

effectiveness needs further study and verification in practical application.




(Refer to the image) The snail eggs tend to adhere to aquatic plants, rocks, or other surfaces

that are above water level, and they can vary in size and shape.

It's crucial to develop detection and elimination techniques that are appropriate for different
types of eggs. The drone boat could have advanced image processing and artificial intelligence
(OpenCV) technology installed to recognize and distinguish Apple snail eggs (the program will
initially be trained to recognize the Apple snail eggs through pictures). It could use cameras or
other sensors to scan the waterbed and use algorithms to identify and locate eggs. Once identified,
the drone could employ a robotic arm, ejector, or other device to remove the eggs. Accomplishing
this goal necessitated the assistance of specialized researchers in environmental science and

robotics engineering who would provide crucial support for my final product.

I firmly believe that taking action to preserve our environment is of utmost importance. We
must act quickly to maintain the balance of our ecosystem and its biodiversity. Using technology
and interdisciplinary approaches, we can develop innovative solutions to combat various

environmental issues.



% Photos of Channeled Apple snail eggs
Taken in the suburbs of Shanghai.
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Drone Boat concept design:
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Drone Concept ART

#1 (Main Solution EfZ/RAR):

Spraying Hydrogen Peroxide / Bleach to poison the eggs (chemicals may also have deadly
effects on the snails, the chemicals will also not harm the plants but benefit them by removing
other parasites and bacteria alongside the eggs.
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#2 (Secondary Solution “RE# /R 7 R):

Attach a robotic arm to the drone, allowing it to snatch the eggs off whatever surface it is
attached to.
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Other Potential Designs: (created by Al)
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Concept images of OpenCV (red rectangles) tracking of Apple snail eggs as the drone moves
closer to it, allowing the bleach/hydrogen peroxide spray to exterminate the eggs precisely.
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It is important to note that the OpenCV program needs to undergo extensive image search
training to accurately identify any eggs present in every image. This requirement ensures that once
the boat starts its operation, it will only detect the eggs and select them as its target.

Now the question is, how will the drone move around, locate, and exterminate the eggs?
When the drone starts operating in the water, the camera, which directs the movement of the boat,
will search for its target. Once an egg is detected, the camera will direct the turbines and propel
the drone towards the target location. During its movement, the egg should always remain in the
center of the camera's field of view and not be on the periphery. Since there could be more than
one egg attached to a surface, the program should be set to detect only singular blocks or clusters
at a time (refer to the OpenCV concept image).

The termination of eggs should only begin when the drone is near the egg or egg cluster.
This ensures the accuracy and efficiency of the termination process.

Once the termination is complete, the drone will continue its systematic roaming and use
its guiding camera to search for eggs and repeat the termination process. It is safe to say that the
roam, detect, and termination cycle should be infinite and continuous, as this will ensure the
destruction of most or all eggs within the drone's roaming environment.
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My Self-Introduction
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Hi, I’'m Michael, and I am currently a junior at Shanghai Leighton School. I enjoy sports such as

skateboarding and tennis. I am also a natural enthusiast, as I am concerned about global warming
and how we can reduce our negative impacts on nature.
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