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The Yellow Floating Heart is an invasive aquatic plant
) that threatens local waterways by spreading quickly and
~_~_“ disrupting native ecosystems.

$4Y BACKGROUND

e | NVA manages hundreds of
miles of waterways.

® Yellow Floating Heart spreads
quickly, covering 20-30% of
infested areas.

e Can reduce water flow by up
to 60%.

e Removal costs $500-$2,000
per acre yearly.

APPROACH

Develop an Al model to detect Yellow Floating Heart
and distinguish it from similar local plant species.
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e Early detection is limited and
inefficient.

PROTOTYPE

Built and tested using local aquatic
plant datasets.

FIELD DATA COLLECTION & VERIFICATION

Local field imagery and structured datasets were used to compare species and support model validation,
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Validation across multiphe datasets helped confinm the models ability to
distinguish ivasive and non-invasive species.

I T I References [ image Credits Invarsive plamt photos courtesy of Adolfo.

Al Detection System Development

The detection system was built using an open-source PyTorch workflow and organized
inta three core stages: training, identification, and analysis,
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* Open-source PyTorch framevwork
* Rung on a local computer or through Streamiit
* Coding support from Copilot and Cwen Al

* fpnilable on GitHub for development and testing I]ch':'n F"_'-,n’TﬂfEh GitHuh
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fior local dabaset growth.
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o Workflow Output: The final system supports model training, image-based dentification,
i

and detection record analysis in one interface.

Model Evaluation and Design Verification

Evaluating model performance, validation results, and workflow reliability.
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Validation was completed using local aquatic plant datasets and multiple test runs.

Test Results Summary Model Evaluation

Average Average Process | Average Confidence
Accuracy Time (s) Score

e Accuracy = overall correctness

of predictions
79.82% 0.032 89.91%

* Precision = ratio of true
m Yellow Floating Heart Spatterdock positives to predicted positives §
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Design Verification

Database

e store results
e export CSV

Predictions

o classify images
e |abel low-
confidence as other

Identification

Training Interface

e upload images
« set confidence
threshold

e training images
* validation images
e epochs
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B Specificity

Verified across multiple datasets

Supports invasive and non-
invasive species distinction

Repeated runs confirmed
consistent performance

Suitable for field-based
identification support |

Sources: Local test results, system workflow, and evaluation methods compiled from project development materials.

FINAL SYSTEM EVALUATION & FUTURE WORK

Key outcomes, GIS integration potential, and next development steps.
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E Based on project evaluation, GIS mapping studies, and future system concepts.
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