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SCoPe workflow
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SCoPe Detalls

e Supervised, active learning: training set built up over time (w/human input)
 Two taxonomies: ontological (intrinsic), phenomenological (light curve shape)
* Provides useful information for anomalous sources

* Avoids complications of overlapping classes



SCoPe Detalls

* Binary classification: independent predictions for each class
o Supports multiple labels per source (varying specificity)
* Flexible to new labels

* Train convolutional neural network and XGBoost algorithms on each label



Phenomenological Taxonomy
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Hackathon goals

* Modify/introduce ML classifiers

* Adjust architecture of DNN, XGB (see scope/nn.py, scope/xgb.py)

* Incorporate RNN or other algorithms (follow pattern of scope/nn.py, or
start from scratch)

* Training plots and results are saved to evaluate performance
(models_dnn, models_xgb)

« Compare these to current performance stats
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SCoPe data on Google Drive

https://drive.google.com/drive/folders/13cm3Tf3RtudIVASfBaMcHVi8anOnn8Gy?usp=sharing

* Full training set (170632 rows x 247 columns)
* Parqguet file (see SCoPe docs for comparison with CSV, HDF5)
 Columns: obj_id, ra, dec; labels; features
 See SCoPe training set column guide Google Sheet

 10% training set (17063 rows x 247 columns)

e full _training_set.sample(frac=0.1, \
random_state=9).reset_index(drop=True)

« SCoPe model performance JSON files (DNN and XGB)
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SCoPe Installation

Follow documentation here:
https://zwickytransientfacility.github.io/scope-docs/

Create your own fork of the SCoPe repo:
https://github.com/ZwickyTransientFacility/scope

* Also a version on the hackathon organization, but may not always be up-to-date
glt clone <link to your forked repo>

git remote add upstream <link to ZTF SCoPe repo>

Use conda/pip to install requirements in a new scope—env

Test by running ./scope.py test limited
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Use config.yaml to specify training details

I config.defaults.yaml

1627 training:

1628 # Below, enter path to training set
1629 dataset: tools/fritzDownload/merged_classifications_features.parquet
1630 xgboost:
1631 # See scope.py train for descriptions of these parameters
" 1632 gridsearch_params_start_stop_step:
 Copy config.defaults.yaml to a ooz || Praasearchparans sty
. . 1634 min_child_weight: [1, 6, 2]
neW Conflg_yaml flle 1635 # subsample, colsample values get divided by 10
1636 # (default values produce .6, .8, 1.0)
1637 subsample: [6, 11, 2]
1638 colsample_bytree: [6, 11, 2]
. . . . 1639 other_training_params:
« Use training: config section 640 | eter 0.3, 0.2, 0.1, 0.05)
. . . . 1641 seed: 42
to set and modify training details
1643 metrics: ['auc']
1644 objective: 'binary:logistic'
1645 eval_metric: 'auc'
. . 1646 early_stopping_rounds: 10
* Training set path
4 1648 classes:
features tO include, 124513 ins?enomenological classes
N ok . 1651 # value of label should refer to dataset.dN.csv
CIaSS|f|Cat|On threShOIdS, 1652 label: variable
1653 # conv_branch: false
hyperparameters 1654 # value should refer to features section of this config
) 1655 features: phenomenological
e-tC 1656 # our "labels" are floats [0., 0.25, 0.5, 0.75, 1.]
- 1657 threshold: 0.7
1658 # balance ratio for the prevalent class. leave null to use all available data
1659 balance:
1660 weight_per_class: false
1661 amsgrad: 0.0003724
14 1662 epsilon: 1.945e-8

1663 lr: 0.02229



Training ML algorithms with SCoPe

e Default train/val/test split: 0.81/0.09/0.10

e ,/scope.py train ——-tag=vnv ——path_dataset=/path/to/
trainingset.parquet —-verbose ——save ——plot
——group=group_name ——period_suffix=ELS_ECE_EAQOV

e ,/scope.py train —-tag=vnv ——algorithm=xgb
——path_dataset=/path/to/trainingset.parquet
——verbose ——save ——plot ——group=xgb_group_name
——period _suffix=ELS_ECE_EAOQV
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Other notes

 SCoPe has utilities to read parquet files, manage datasets

e from scope.utils 1import read _parquet, Dataset
 Some labels in training set can are inconsistently applied

 Many sources with incorrect periods are not labeled “wrong period”

» Use caution when improving stats by selectively reducing size of training
data (e.g. the ba lance hyperparameter)

 Can get deceptively good results because classifier is not exposed to
enough types of negative examples
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