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● Zebrafish

● Multi-Camera Array Microscope (MCAM™)

● Applications and Algorithms in Biomedical Research / Computer Vision

● Synthesis from Big Data

Toxicology with Zebrafish and
Big Data Challenges



● Transparent vertebrate
● Cardiovascular, immune, and neural 

development in 7 days
● Distinct behavior and morphology
● 70% genetic homology with humans
● Common use in toxicology and pharma research

● Easy breeding
● Large clutch size
● Easy maintenance
● Economical

Zebrafish as a Model Organism



Multi-Camera Array 
Microscope (MCAM™)
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High Resolution
3μm - 10μm
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https://docs.google.com/file/d/1T-JKIYOCFGvp_gHUijlgBOr_HiaS5Mbl/preview


Morphology Behavior
INFRAREDVISIBLE

Physiology
GFP+RFP

Imaging and Analysis Modalities



Process: bulk and counting

Workflow | ImmunoToxicology

Disease Modeling 

Line: lyz:EGFP [120 hpf]
Source: NC State University

Assay: Frames per hour



ImmunoTox | Yoder Lab, NCSU
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Morphology | 72 hpf Fish Area



Morphology | 72 hpf Yolk Area



Morphology | Eye Area



Morphology | Eye Area



Morphology | Eye Area



Morphology | Eye Area



Behavior 
8 Keypoint 
Pose 
Estimation

https://docs.google.com/file/d/1neiErOXPuIDY6zFpom8zBuELilwZh1Ug/preview


Behavior 
8 Keypoint 
Pose 
Estimation

https://docs.google.com/file/d/1tijvXPeqMZxGH0WEya1jIKjJcQOl0k0f/preview


Behavior
8 Keypoint 
Pose 
Estimation

https://docs.google.com/file/d/1asM415Zt0cHNpxsr9ISlLF1QKjLcbCzp/preview


Behavior | 8 Keypoint Tracking

https://docs.google.com/file/d/1HA1QceZZdy6_Dz0L-9mlq81B6z1fzwKK/preview




Unique behavioral 
statistics captured 
at 160 Hz across all 
96 wells 
simultaneously

Analysis | Synthesized Data Output



Average Distance Traveled



PFAS Screen - Tying Assays Together



PFAS Screen - Tying Assays Together



Behavior Prediction



John Efromson
Senior Machine Learning Engineer
Ramona Optics, Durham, NC
john@ramonaoptics.com

Dr. Jeffrey Yoder
North Carolina State University

Dr. Saba Parvez 
Northwestern University

Dr. Eric Horstick 
West Virginia University

The Ramona Optics Team


