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Leaves are 
manually colored 
using ImageJ

Current workflow

Images are renamed, 
organized by date

Roots are 
manually traced 
with sharpie and 
scanned 



Machine Learning Streamlit App

How can we automate the process?

Train machine learning 
model to detect leaves for 
us!

We have a model, now what? How 
can we share this?

Allows ML models to be shared, 
researchers can run model on new 
data independently 



Streamlit “Low-code” solution for building web applications 

https://streamlit.io



New, improved workflow using ML

Train machine 
learning model to 
detect leaves

Annotate images 

Build Streamlit app 

(Hosted on CyVerse 
as VICE app)

Researcher 
uploads new 
data to 
CyVerse

Researcher can use Streamlit app 
to run ML model on new data

Add unique QR codes 
for each plant 



● Automatically identify each 
plant

● Can use this information to 
rename files automatically 
or attach metadata

QR codes



● Open source software for 
labeling data for machine 
learning

● Allows many people to 
collaborate on labeling 
data

● Supports many types of 
data: audio, text, time 
series, and images 

Annotate images

https://labelstud.io



Machine Learning Model

● Use labeled data to “train” 
an ML model

● We are using: Mask-RCNN 
model w/ Detectron2 
(object detection library 
built on Pytorch)

Final output is .pth file
(pytorch ML model weights)



So we have a model.. now what?



New, improved workflow using ML

Train machine 
learning model to 
detect leaves

Annotate images 

Build Streamlit app 

(CyVerse VICE app)

Researcher 
uploads new 
data to 
CyVerse

Researcher can use Streamlit app 
to run ML model on new data

Add unique QR codes 
for each plant 

Model 
weights



Where to host your app?

● VICE App: launch it when you 
need it

● Can easily share your app with 
collaborators

● Built-in authentication
● Connects directly to data store

● Cost: Subscription model (free 
basic tier)

● App always available
● Can deploy unlimited public 

apps, but only one private app

● Previously $250/month, no 
paid options available currently



● Streamlit app and dockerfile for VICE app: 
https://github.com/michellito/streamlit-leaf

Resources
Code

https://github.com/michellito/streamlit-leaf


DMAC Team

Dr. Aikseng Ooi Nirav Merchant Anthony Vicenti Michelle Yung
Principal Investigator Co-Investigator Statistician & 

Computational Biologist
Software Engineer



CREDITS: This presentation template was created by Slidesgo, including icons by 
Flaticon, and infographics & images by Freepik and illustrations by Stories

What questions do you have?

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

