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Contributions

High-resolution images of five different cannabis seed types. The seeds, ranging from 2 to 5 mm in
size, include (a) AK47, (b) Gelato, (c) Gorilla Purple, (d) KDKT, and (e) Sour Diesel Auto.

Dataset

Methodology

The original dataset [1] of 3319 high-resolution images representing 17
cannabis seed varieties, captured using an iPhone 13 Pro with dimensions of
3024 × 4032 pixels at 72 dpi resolution.

Images were taken from multiple angles under varied lighting conditions
and annotated using Grounding DINO [2] for precise bounding boxes.

Result

Architecture of the Faster R-CNN network. The input image undergoes feature extraction via a
ResNet backbone, producing a high-dimensional feature map.

Applied data augmentation
techniques, including flipping,
scaling, and color adjustments.

Trained Faster R-CNN and RetinaNet
models using ResNet 50, ResNet101,
and ResNeXt101 backbones for seed
detection and classification.

Evaluated model performance using
metrics like mAP, recall, F1 score, and
inference speed.

RetinaNet with ResNet101 achieved the highest mAP of 0.9458, surpassing Faster R-
CNN's 0.9408.

Faster R-CNN with ResNeXt101 demonstrated the fastest inference speed at 17.5
FPS, outperforming other models.

Qualitative results of Faster R-CNN models with
different backbones

Qualitative results of RetinaNet models with different
backbones

Leverage deep learning models to automate cannabis seed
classification.

Address limitations of manual cannabis seed detection methods in
terms of accuracy.

Improve efficiency in seed quality control and regulatory compliance
using AI technology.

Enhanced cannabis seed detection by comparing Faster R-CNN with
RetinaNet for performance.

Classified 17 cannabis seed varieties with enhanced accuracy using
state-of-the-art models.

Provided comprehensive evaluation on model performance, speed, and
per-class detection metrics.
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