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OVERVIEW

• Background
• Why Machine Learning?

• Why Python?

• My Current Machine Learning Projects

• Part 1:  Introduction to Machine Learning in Python: scikit-learn 

• Part 2:  Introduction to Deep Learning in Python:  TensorFlow & Keras

• Part 3:  Introduction to Deep Learning in Python:  PyTorch



WHY MACHINE LEARNING?

• Easily build exceptionally flexible 
and powerful models to:

• Predict values

• Optimize systems

• Classify, categorize, and cluster data

• Parse and generate natural language

• Generate or denoise sounds, images, 
video, etc.

• Use data rather than explicit 
programming to create models

• ML can perform tasks not explicitly 
programmed

• Generalize / robust

• Applications
• Science of all kinds
• Agriculture
• Medicine
• Robotics / Manufacturing
• Banking / Business / Economics
• Entertainment

AI/ML is in its 
infancy and will 
come to define 
an era



WHY 
PY THON?

• Easy to learn

• Consistent, concise, 
readable code

• Collaborative

• Extensive libraries

• Platform independent

• High performance (cython)

• Massive head start 
(TensorFlow, PyTorch)



Sheneman L, Vasdekis AE, et al. 

Deep learning classification of 
lipid droplets in quantitative 
phase images. 

PLoS ONE 2021 16(4)

Tristin Sanchez, Luke Sheneman, 
Andreas E. Vasdekis et al.

Photon-Sparse, Poisson Light-
Sheet Microscopy

ACS Photonics 2021 8 (10)

github.com/sheneman/deep_lipid











Sparse Photon Microscopy

“How Low Can You Go?”

Integrative imaging of Plant Roots during symbiosis with Mycorrohizal Fungi

DOE Award #:  DE-SC0022282

Photon Clouds Generative AI






NEPALESE TIGER

ACCELEROMETER 
DATA

Tri-Axial Accelerometer
4 months of 16 Hertz Data

https://theconversation.com/gps-tracking-could-help-tigers-and-traffic-coexist-in-asia-158751

University of Michigan



MACHINE LEARNING
INFRASTRUCTURE

hpc.uidaho.edu

RCDS GPUs



MACHINE 
LEARNING 

BASICS





SCIKIT-LEARN

https://scikit-learn.org/

• Datasets

• Data Splitting

• Linear/Logistical 
Regression

• Decision Trees

• Bagging / Boosting

• Random Forest

• Gradient Boost

• Confusion Matrices / Scoring

• K-Means Clustering

• K-Fold Cross Validation

• Principal Component Analysis

• Feature Extraction

• Neural Networks

https://scikit-learn.org/


TRAIN A HANDWRITING RECOGNITION MODEL

Supervised Machine Learning

Use scikit-learn Datasets

Perform Data Splitting

Perform Feature Extraction

Use Multiple Machine Learning Methods

1. Random Forest

2. Gradient Boost

3. Neural Network (MLP)

Confusion Matrices and Scoring

Compare Methods



MNIST

T H E  ” H E L L O  WO R L D ”  O F  I M AG E  C L A S S I F I C AT I O N  DATA S E T S

70,000 28x28 grayscale images
(with labels)
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