
A GENERALIZED 
PHOTOMETRIC NEURAL 
NETWORK FRAMEWORK



RESULTS
~180 new transiting planet candidates 

7 out of 8 with follow-up have been confirmed

Jupiter

Earth
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RESULTS
>14,000 short-period variables



RESULTS
>300 heartbeat stars



RESULTS
Microlensing

Eclipsing binaries

Flare frequency distribution

RR Lyrae



NEURAL NETWORK

*simplified



A GOAL



A GOAL

Have researchers spend less time staring at irrelevant data.



REASONS TO CONSIDER USING
Speed 

~50ms to infer on a 10,000 data point light 
curve 

Automatically learn the task (mostly) 
For a new data source 
For sources of false positives and noise



FEATURES
Data balancing 
Augmentation and preprocessing 

With reasonable defaults 
Automatic network scaling 
Data injection 
Designed to be accessible to researchers 
without a ML background



def get_paths():

    # Code that gets the list of paths here.

    return list_of_paths


def load_times_and_fluxes_from_path(path):

    # Code that loads the times and fluxes from a path

    # here.

    return times, fluxes


def load_label_from_path(path):

    # Code that loads the label from a path here.

    return label

BASIC CASE USER WORK



CURRENT STATUS
Recently re-written from TensorFlow to 
PyTorch 

Some functionality not yet ported 
First stable release in preparation 
Binary classification tutorials available





NEAR-TERM GOALS
First stable release 
Large-scale distributed training 
Wider selection of public architectures 
Tutorials for multi-class and regression 
targets



LONGER-TERM GOALS
Time-series image inputs 
Light curve generative models
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GENERATING LIGHT CURVES



 0.2900

 0.0038

 0.1690

 2.9928

 3.4996

-0.2018

-0.1605

-0.0980

 1.1392

 5.2350

 3.7653

Neural 
network

GENERATING LIGHT CURVES



Neural network
Semi-analytic

GENERATING LIGHT CURVES



Neural network

GENERATING LIGHT CURVES



Neural network

GENERATING LIGHT CURVES



Neural network

GENERATING LIGHT CURVES

>300x faster



LONGER-TERM GOALS
Time-series image functionality 
Light curve generative models



FOR SOFTWARE DEVELOPERS
Unit and integration tests 

181 tests currently 
Semantic versioning 

Starting at first stable release 
Typehinted



FOR MACHINE 
LEARNING SPECIALISTS

Modular PyTorch scaffolding 
Can be treated as a library of components



Questions?

github.com/golmschenk/qusi


