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Resume:

| am Raphael Kitahara, 20 years old and a student of Computer Engineering at the State University of

Campinas (UNICAMP).
Among my interests are app development and design.



Enhancing Chemistry
Education with Technology

Challenge: Chemistry, a core subject in Brazilian basic education, is often seen as difficult and
abstract by students. This perception leads to resistance in learning and understanding its real-life
applications.

Limitations of Traditional Learning: Laboratory practices, though effective, are not always feasible
due to the lack of facilities in many schools and the constraints of online learning.

Innovative Solution: Development of a mobile application using machine learning.

* Key Features:

o ldentifies hand-drawn molecules through user input.

o Generates 3D virtual models of molecules, providing a dynamic visual learning tool.

o Offers detailed information linking chemical elements to everyday life applications.

Impact: This approach aims to make chemistry more accessible and engaging, transforming abstract
concepts into tangible and relatable knowledge.



Challenge in Chemistry Education

* Difficulty in Learning: Chemistry is often perceived as an abstract and challenging subject by
students.

* Lack of Resources: Many schools lack the necessary infrastructure to conduct laboratory
experiments, especially during online classes.

®* Need for Innovation: There is a critical need for innovative solutions to make chemistry more
engaging and accessible.



Bridging the Gap with Technology

* Mobile Learning: Introduction of a mobile app as a solution to accessibility and engagement
challenges in chemistry education.

®* Machine Learning: Utilization of machine learning to identify hand-drawn molecules and present
them as 3D virtual models.

* Real-World Connection: Providing contextual information that relates chemistry concepts to
everyday life.



Machine Learning Model

The project employs Convolutional Neural Networks (CNNs), chosen for their superior performance in
iImage recognition tasks, utilizing Apple's Core ML and Create ML for efficient model integration and

training.

Training Process: The training process began with
an initial accuracy of 82%, which significantly
improved as the model was exposed to a larger
dataset.

This model has been seamlessly integrated into the
ChemSpot app, enabling it to accurately identify hand-
drawn chemical molecules, thereby enhancing the
educational experience by connecting abstract chemical
concepts with interactive and tangible visualizations.
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ChemSpot:

A New Way to Learn Chemistry

* Development: Use of Apple's CoreML
framework for efficient machine learning
model integration.

Features: Ability to recognize various
molecules and present them with
informative content and interactive 3D
models.

* User Interface: Designed for ease of use,

encouraging self-led exploration and
learning.
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Properties:

Ammonia (NH3) is a colorless gas with a distinctive,
pungent odor, widely used in various industrial
applications and household products. It exists as a
gas at room temperature but can be liquefied under
pressure. NH3 is soluble in water, forming an
alkaline solution known as ammonia water. Although
it is not combustible on its own, it can support
combustion when mixed with certain fuels. Ammonia
is considered a hazardous substance, and exposure
to high concentrations can be harmful, causing
irritation in the respiratory system and eyes. It
consists of one nitrogen atom and three hydrogen
atoms, making it a polar molecule.

Curiosities:

When cooled below its boiling point, NH3 forms a
frozen white solid with a hexagonal crystalline
structure, fascinatingly resembling snowflakes.
Although it's not a greenhouse gas like CO2, it
serves as a precursor to nitrogen oxides,
contributing to atmospheric pollution and potentially
influencing climate change. However, there are
numerous applications, especially in agriculture,
supporting plant growth and crop yield.

Found in:

Cleaning products, fertilizers, laboratory chemicals.
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