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Introduction

Can capture
Substantial
variation, 
but are not
scalable

Compresses
variation into 
discrete
score
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Overarching Goal and Specific Objectives
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Overall Pipeline

[1]

[2]

[1] Lin et al., Effective integration of vision foundational models for semantic segmentation to quantify grape foliage powdery mildew infection. ASABE AIM (2024)
[2] Wen et al., FoundationStereo: Zero-Shot Stereo Matching. CVPR (2025) 
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Segmentation Performance

[1] Lin et al., Effective integration of vision foundational models for semantic segmentation to quantify grape foliage powdery mildew infection. ASABE AIM (2024)
[2] Lin et al., Integrating Large Multi-Modal Models for Automated Powdery Mildew Phenotyping in Grapevines. Artificial Intelligence in Agriculture (under review, 2026) 

Best Performance!

SAM-CLIP[1,2]

Framework
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Depth Filtering and Vine-Level Feature Stability
Original Mask Overlay Depth map Filter τ=80 Filter τ=60 Filter τ=40 Filter τ=20

τ: retained depth percentile threshold
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Evaluating Depth Filtering for Vine-Level Phenotyping
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Vine-Level Color Features
P5 | Noir
Most berries show darker purple coloration, with only 
a small fraction showing brighter green coloration.

P95 | White
Most berries show brighter green coloration.

Median (P50) | Red
Dark red and brighter green berries are present in comparable proportions, 
with the overall berry population exhibiting a slightly brighter color appearance.

…



• Continuous image-derived phenotypes recover known QTL signals
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QTL Analysis Results

Continuous image-derived phenotypes
 chromosome 2 locus

Human scouting binary phenotypes:
 chromosome 2 locus

Known berry color locus[3]:
chromosome 2 (VvMYBA1 / VvMYBA2)

Non-Noir: White+Red Non-White: Noir+Red 

[3] Walker et al., White grapes arose through the mutation of two similar and adjacent regulatory genes. The Plant Journal (2007)



• Image-derived continuous phenotypes reveal additional genetic signals
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QTL Analysis Results

Major QTL: chromosome 2 Additional Signal: chromosome 13
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Beyond Segmentation: Toward Quantitative Phenotypes
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Why Continuous Phenotypes Matter

Major QTL
(chr 2)

Secondary QTL
(chr 13)
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Thanks for your attention!
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