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ASSOCIATED 
PROJECT
•Coastal Phytoplankton Monitoring in 
Texas (largely: state funded)

•Water quality is essential for healthy 
coastal ecosystems & early detection of 
harmful (toxic) algae is limited in Texas.

Goal: to expand our capacity for 
phytoplankton monitoring using a 
combination of advanced instrumentation 
(IFCB) and AI models.
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THE Imaging FlowCytoBots (IFCB)
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• Captures phytoplankton images in water 
drawn from environment

• Use annotated images to develop AI-trained 
machine learning to identify cells

• Images identified/classified in near real time

• Warnings can be established based on 
thresholds for harmful species

• Communicated to relevant agencies to initiate 
warnings & increase sampling as needed

IFCB



IFCB IMAGES
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• Produces black and white images

• 150 µm filter protects the fluidics 
system from larger particles

• Laser-induced chlorophyll 
fluorescence measurement is 
sensitive enough to detect cells of 
5 µm in size, but image 
identification may only be reliable 
above 10 µm



ORIGINAL McLane IFCB DASHBOARD
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MANUAL 
CLASSIFICATION 
OF IMAGES IS A 
CHALLENGE
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AI-ENABLED 
CLASSIFIER
Applied:

• Pre-ML: Image augmentation (1:10); 

• ML: ResNET50 ( stochastic gradient 
descent (SGD) , epoch=50, 50 
convolutional + 2 I/O layers; 3.5hrs 
processing with over 100K annotated 
images in 1 H100)

• Classification: ‘blink’

• Technology stack: Ubuntu, Python, 
TensorFlow, Keras, PyTorch

On the Pipeline:

• YoloV11

• RandomForestClassifier (SciKit)



ACCURACY 100 -> 60
… a function of the 
number of annotated 
images, and the system 
is expected to improve 
in time
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LIVE DEMO IF TIME 
PERMITS ...

https://phytoplankton.tamucc.edu/
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