
Supplementary Figures

Supp. Fig. 1

Cranberry samples from a single genotype (n=25) staged within an enclosed lightbox on a blue
background with black 2.54-cm scale markers, color card, and sample label. Camera is placed atop the
lightbox and the lens dropped through an opening in the lightbox’s ceiling. Black light curtain with
reflective interior is replaced over lightbox before image capture. The imaging field is displayed on the
computer monitor. A homemade wooden block with 5x5 bored holes facilitates rapid berry placement.

Supp. Fig. 2

Example of berry imaging photographs inside the enclosed light box for controlled and standardized
lighting conditions. Sample of background 30 fruit with 2.54-cm diameter black scale markers.
Photograph from digital SLR.



Supp. Fig. 3: Examples of cranberry images used for training set with YOLOv8



Supp. Fig. 4

Surface area (top row) approximated as a series of stacked cylinders, 1 pixel high.
Volume (bottom row) approximated as a series of stacked truncated cones, 1 pixel high.



Supp. Fig. 5

Solidity comparison between BerryPortraits and GiNA (colored with CIELAB values).
BerryPortraits had fewer berries below the 0.95 threshold than GiNA (3 berries vs. 9 berries out of 5130).
While both platforms demonstrate excellent ability to segment fruit, BerryPortraits has higher overall
performance for solidity (Supp. fig. 4). GiNA’s segmenting ability appears to decrease with pink or light
red fruit, while in Berry Portraits, solidity appears to decrease with yellow fruit.



Supp. Fig. 6

Range of colors in cranberry population under study. L*a*b* (CIELAB) values converted to hexcode for
visualization.



Supplementary Tables

Supp. Table 1:

Selected recent studies on fruit phenotyping hardware and software

Software
name

Framework Phenotyping
environment

Fruit crop Fruit traits Reference

BerryPortraits Python,
YOLOv8

Lab Cranberry CIELAB color, RGB color,
berry color uniformity,
berry size, size uniformity,
berry shape & shape uniformity
See Supp. Table 1 -2

Loarca et al., 2024

GiNA MATLAB, R Lab Cranberry See Supp. Table 1 -2 Diaz-Garcia et al., 2016

FruitPhenoBox MATLAB Lab Apple Length, width, weight Kirchgessner et al., 2023

ShinyFruit R Lab Blackberry Size, shape,
CIELAB color

Chizk et al., 2023



N/A Corel Painter
Photo
Essentials 4

Field Blueberry Color, phenology Li et al., 2014

N/A C++ with Point
Cloud Library
(PCL)

Lab Strawberry Three-dimensional shape He et al., 2017

SIAnalysis Windows Greenhouse Strawberry Shape, size, RGB color Hayashi et al., 2017

vitisBerry Android Field Grape Number, phenology Aquino et al., 2017

N/A N/A Field Grape Size, shape, color, phenology Ariza-Sentís et al., 2023

Light
Separation Lab
+ LightCrafter

N/A Lab Grape Epicuticular wax Barré et al., 2019

N/A N/A Lab Grape Epicuticular wax,
cuticle impedance

Haucke et al., 2021

N/A N/A Lab Grape Color, ripening kinetics Daviet et al., 2023

Phenobot N/A Greenhouse Tomato Size Fonteijn et al., 2021

Tomato
Analyzer

N/A Lab Tomato Color, shape, size Rodriguez et al., 2010


