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Problem Definition

Our team was tasked with creating a web-based plant
identification feature for the Roots and Routes project using
a phone camera to identify plants on the UMD campus.

Problem Impact
Help people connect and learn more about UMD’s plant life and

landscape by classifying and interacting with them.

Design Calculations

 Input 1mages are resized to 384%384 pixels before going into
the model.

« MetaFormer predicts the top 5 plants, each with a confidence
score (0-100%) using softmax.

- Added location-based filtering: only shows plants within 25
meters of the user.

. Plants outside 25 meters get a 0% score and are removed from
results.

« Predictions are limited to the UMD Arboretum to keep
accuracy high.

« Since the UMD plant list and MetaFormer data don’t always
match (due to cultivars with the same genus/species), we built
a matching system.

« This system cross-checks predictions with nearby plants and
picks the right cultivar based on location.
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Joint Approach Scheme

Main Approach: Al Backup: AR
How it works “nd Routes
- 2 .
- N . 1. Tracks user’s GPS location @ Calibrate Your Heading
Overlapping - — Face true North, then tap "Calibrate" to
—| Patch Embeddding — Vision — E éé‘ (updates When moves +2m) begin the AR expzrienr:e.
S B i — e 2.Get nearby plants within 7m radius
tangara arthus / _/ Class —> Transtormer — — ©
i . from UMD Arboretum
date: — Date Non-Linear | ! ) Gy :
:2::::539: — [ Geography [ Embedding Meta € ) 3.Use ARJS to:
arXiv:2203.02751

a.Calibrate heading (1IPhone)
How it works

Validation Accuracy

Analysis & Results
Al AR
, Works on both but
Process image and .
disolav orediction: « 1IPhones needs True
, p. Y P ' North Calibration
1Phone & « 1IPhones ~ 2 seconds .
o , , « 1Phones has better
Andrioids « Android ~ varied . .
foom 08 location tracking and
up has less drift but still
seconds .
within 1-5m range
Weak Wi-Fi does not
ffect the MetaF
anee .e cratotmet Weaker wifi leads to weaker
model's inference speed, . ,
Weak but it ; the £ geolocation tracking,
. ut 1t increases the time . .
Witi/Data . . especially when loading +10
required to send mput
3D markers
data to the server and
receive predictions back

b. Display nearby plant markers,
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« Why MetaFormer: Runner-up 1n 2021 1Naturalist competition
 Training data: 2021 1Naturalist Min1 dataset
o Per species: 50 images for training, 10 for validation

info when clicking on markers

Calibrate & Enter AR

- Additional species: Scraped from 1Naturalist (not 1n original dataset)
Limitation: Marker Drift

Phones have a 3—5m location error, so AR markers

o Total: 382/460 valid unique campus species, mostly woody plants

« The remaining species are not wild and thus cannot be scraped.

« Model: Transfer learning on MetaFormer (18 epochs) aren’t always precise. We tested:

. Validation accuracy: 72% 1.SLAM (Simultaneous Localization and

Mapping) with phone’s IMU and gyroscope

Kuture plans
« Add more plants via a UMD Arboretum-specific

Lat: 38.990670, Lon: -76.943230

Closest plants
. Oak Willow N/A Genus: Quercus Species: phellos
Cultivar: N/A (5.11m)

sensors, but without an absolute reference, 1t
can’t place 3D markers. Calibration also varies
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"is_nearby": true,
"matched_plant": {
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Genus: : "Y": 38.98586709,

”eX ' "commonName" : "Dragonlady

Holly",

. Trained MetaFormer using the Adam
optimizer with an 1nitial learning rate of 1e-3.
« Model accuracy plateaued at epoch 18.
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Species:
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« Overfitting hasn’t been addressed yet —

‘cultivar": "Meschick",
- "culturalUses": [],
Family: | e

Model predictions are returned and

planned for future work.

displayed to the user.



