Session 2

The second session of the LSSTC DSFP program focuses on machine learning, with a secondary focus on
visualization and alternative methods of model fitting.

Schedule

Links to instructor GitHub repos are denoted by :octocat:; links to lectures on YouTube are denoted with
:movie_camera:

Day 1 — (Re-)Introduction to Machine Learning

Monday, Jan 23, 2017

e 08:00 AM - 09:00 AM o Registration

e 09:00 AM - 09:30 AM o Introduction to new instructors

e 09:30 AM - 10:30 AM o Review of ML from Session 1; A. Miller :octocat::movie_camera:

e 10:30 AM - 11:00 AM o Break (coffee?)

e 11:00 AM - 12:00 PM o Problem -- Supervised Machine Learning; A. Miller :octocat: — Solutions

e 12:00 PM - 01:30 PM o LUNCH

e 01:30 PM - 02:30 PM o Unsupervised Machine Learning; M. Graham :octocat::movie_camera:

e 02:30 PM - 03:00 PM o Break

e 03:00 PM - 04:30 PM o Problem -- Clustering; M. Graham :octocat:

e 04:30 PM - 06:00 PM o Visualization for Communication #1; D. Huppenkothen :octocat: :movie camera:

Day 2 — Connecting Machine Learning and Alternative
Model-Fitting Methods

Tuesday, Jan 24, 2017

e 09:00 AM - 10:30 AM o Introduction to machine learning_in astronomy; D. Kirkby :octocat::movie camera:

e 10:30 AM - 11:00 AM o Break
e 11:00 AM - 12:00 PM o Visualization for Communication #2; D. Huppenkothen :octocat: & L. Walkowicz
:octocat:


https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day1/DSFP_ReIntro2MachLearn.pdf
https://github.com/adamamiller
https://www.youtube.com/watch?v=FogCbMztQ_A&index=1&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day1/ReIntroToMachineLearning.ipynb
https://github.com/adamamiller
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day1/ReIntroToMachLearnSolutions.ipynb
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day1/UnsupervisedLearning.pdf
https://github.com/doccosmos
https://www.youtube.com/watch?v=Fs8VMgMLzpQ&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=2
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day1/Unsupervised%20machine%20learning.ipynb
https://github.com/doccosmos
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day1/WhyAndHowOfDataVisualization.pdf
https://github.com/dhuppenkothen
https://youtu.be/3YhA7Se9hb0?list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day2/DSFP2017-Intro2ML4Astro.pdf
https://github.com/dkirkby
https://www.youtube.com/watch?v=uV6zr_l6f6w&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=4
https://github.com/dhuppenkothen
https://github.com/lmwalkowicz

12:00 PM - 01:30 PM o LUNCH

01:30 PM - 04:00 PM o How to interpret (or not) machine-learning models; D. Huppenkothen
:octocat::movie camera: — Problems; Solutions

04:00 PM - 04:30 PM o Break

04:30 PM - 06:00 PM o The Expectation-Maximization Method; D. Kirkby :octocat::movie camera:

Day 3 — Deep Dive on MCMC

Wednesday, Jan 25, 2017

e 09:00 AM - 10:00 AM o The Markov Chain Monte Carlo Method; D. Kirkby :octocat::movie camera:
10:00 AM - 10:30 AM o Break

10:30 AM - 12:00 PM o Problem -- MCMC; D. Kirkby :octocat:

12:00 PM - 12:30 PM o Visualization for Communication #3; D. Huppenkothen :octocat: & L. Walkowicz

:octocat:
12:30 PM - ??:?? PM o Break

Day 4 — Introduction to Deep Learning

Thursday, Jan 26, 2017

e 09:00 AM - 10:00 AM o Introduction to Neural Networks; B. Naul :octocat::movie_camera:
e 10:00 AM - 10:30 AM o Break

e 10:30 AM - 12:00 PM o Problem -- basic neural nets; B. Naul :octocat: — Solutions

e 12:00 PM-01:30 PM o LUNCH

e 01:30 PM - 02:30 PM o Advanced Neural Networks; B. Naul :octocat::movie camera:

e (02:30 PM - 04:00 PM o Problem -- coding_a neural net; B. Naul :octocat: — Solutions

e 04:00 PM - 04:30 PM o Break

e 04:30 PM - 06:00 PM o Introduction to Deep Learning; A. Mahabal :octocat:

e 06:00 PM - 09:00 PM o [OPTIONAL] Hack social

Day 5 — The Full ML Workflow; Final Visualization
Presentations

Friday, Jan 27, 2017

e (09:00 AM - 10:00 AM o Developing the machine-learning workflow; A. Miller :octocat::movie _camera:
e 10:00 AM - 10:30 AM o Break



https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day2/InterpretationOfMachineLearningModels.pdf
https://github.com/dhuppenkothen
https://www.youtube.com/watch?v=-8-H9AU3OPQ&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=5
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day2/ModelSelection_Exercise.ipynb
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day2/ModelSelection_ExerciseSolutions.ipynb
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day2/DSFP2017-EM.pdf
https://github.com/dkirkby
https://www.youtube.com/watch?v=YpqVz0fQPqw&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=6
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day3/DSFP2017-MCMC.pdf
https://github.com/dkirkby
https://www.youtube.com/watch?v=D-WX6Njz3rI&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=7
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day3/MCMC-Exercises.ipynb
https://github.com/dkirkby
https://github.com/dhuppenkothen
https://github.com/lmwalkowicz
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day4/IntroToNeuralNetworks.ipynb
https://github.com/bnaul
https://www.youtube.com/watch?v=XxmSezQsGdM&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=8
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day4/BasicNeuralNetworkExercise.ipynb
https://github.com/bnaul
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day4/BasicNeuralNetworkSolution.ipynb
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day4/IntroToNeuralNetworks.ipynb
https://github.com/bnaul
https://www.youtube.com/watch?v=MJ1U23BzTFE&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=9
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day4/AdvancedNeuralNetworkExercise.ipynb
https://github.com/bnaul
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day4/AdvancedNeuralNetworkSolution.ipynb
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day4/Mahabal_LSSTDSFP_20170126.pdf
https://github.com/AshishMahabal
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day5/DSFP_PractialMachLearn.pdf
https://github.com/adamamiller
https://www.youtube.com/watch?v=NzHsVwIpP2Y&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=10

10:30 AM - 12:00 PM o Problem -- an end-to-end ML model; A. Miller — Solutions

12:00 PM - 01:30 PM o LUNCH

01:30 PM - 03:30 PM o Visualizing_astronomical images; D. Shupe :octocat::movie camera: — Solutions
03:30 PM - 04:00 PM o Break

04:00 PM - 05:30 PM o Final visualization presentations

05:30 PM - 06:00 PM o Meeting wrap up; evaluation of what was learned



https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day5/PracticalMachLearnWorkflow.ipynb
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day5/PracticalMachLearnWorkflowSolutions.ipynb
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day5/ImageVizSlides.ipynb
https://github.com/stargaser
https://www.youtube.com/watch?v=wMdnibZLHgY&list=PLKC37rx5YXnddgdxLe5uB0fLRWFGlhuSK&index=11
https://github.com/LSSTC-DSFP/LSSTC-DSFP-Sessions/blob/master/Session2/Day5/ImageVizSolutions.ipynb

