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Abstract

The output of the image differencing task (subtractimages combined with de-
tectAndMeasure) is the input to the learning based classification module (rbClas-
sifier) in AP pipelines. Therefore, the quality of the generated difference images and
the detected sources, is of a high importance from the classifier's point of view. This
tech-note tries to provide a basic statistical analysis of this data product as gener-
ated with the current version of the AP pipeline. Obviously, the classifier itself is not
involved neither in the pipelines nor the analysis provided in this report.
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Report on the performance of image differencing from the
perspective of the learning-based classifier task

1 Experiment Setup
1.1 Pipeline

In this experiment we simply pass raw images through the AP pipeline (without running the
rbClassification task) to get difference images and the corresponding sources.

calexp goodSeeingDiff_templateExp src
dimensions: band, detector, instrument, physical filter, visit dimensions: band, detector, instrument, physical filter, visit dimensions: band, detector, instrument, physical filter, visit

|

subtractImages
1sst.ip.diffim.subtractImages.Alardl

dimensions: detector, instrument, visit

I !

goodSeeingDiff_differenceTempExp goodSeeingDiff_matchedExp
dimensions: band, detector, instrument, physical filter, visit dimensions: band, detector, instrument, physical filter, visit
detectAndMeasure
Usst.ip.diffim

dimensions: detector, instrument, visit

) '

goodSeeingDiff_diaSrc goodSeeingDiff_differenceExp
dimensions: band, detector, instrument, physical filter, visit dimensions: band, detector, instrument, physical filter, visit

' :

transformDiaSrcCat

1sst.ap iation.transformDiaSourceCatalog.Ti

dimensions: detector, instrument, visit

!

[ goodSeeingDiff_diaSrcTable ]

dimensions: band, detector, instrument, physical filter, visit

FIGURE 1: The lower part of the pipeline used for assessing the performance of the image
differencing task. Note that the “rbClassifier” has been removed from the pipeline.

The transformDiaSrcCat is kept in the pipeline, so the “sky_source” are removed and do not
clutter our data. We used the w_2023_38 version of the stack throughout the experiment.

1.2 Data

We use data from DC2, so that we have access to the corresponding truth labels. We use
exposures from tract 3080 through the pipeline, and use datalds of the first 50 of them, as
returned by the butler query, to fetch the sample set of detected sources and relevant ground
truth for this experiment - the list is pasted in appendixﬂ
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1.3 Evaluation Results

Number of diaSources: 4373
Number of sources matching the truth: 346

Number of sources NOT matching the truth (false positives): 4027

Total number of truth objects: 5258

Number of truth objects not matched to a source (misses): 4912

According to the about numbers, 93.4% of the real transients are “missed forever”: they haven't
survived the upstream task and so do not make it to the real-bogus classifier at all. Figure
illustrates the distributions of mag_r and delta_flux for these real (true) transients.
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FIGURE 2: Distributions of mag_r and delta_flux of true transient objects.
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FIGURE 3: Various evaluation curves providing different viewpoints on the performance of
the model. Each plot is generated using various higher bounds on the magnitude, to assess
the effect of faint/brightness on the results.

The unfamiliar behavior of the evaluation plots in Figure E is due, in part, to the the extremely
high percentage of missed objects resulting from the threshold applied to the output of the
difference image, not allowing for the curves to meet the 100% recall level at any point. A
similar observation has been reported in August 2022 - see Figure@
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FIGURE &: The similar evaluation curves that have been observed back in August 2022 - Please
see https://1sstc.slack.com/archives/C2B6X08LS/p1659393708935119. Different colors cor-
repond to different delta_flux values. The fonts sizes are indeed too small for a printed
document, but the idea is to keep the original image intact.

The fact that any such loss is inevitably passed down to the downstream real-bogus classifier
has also been theoretically predicted in section 3.2 of DMTN-216. Note that decreasing the
threshold applied to the difference image is not a solution for the issue described above.
Lowering the threshold would indeed lead to a drastic increase in false positives, and even if
a higher recall may be seen in the curves, it will be only at precisions close to zero: the main
intention behind the use of thresholding in the current pipeline.
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A List of datalds

datald={'band’: "i’, ’‘instrument’: 'LSSTCam-imSim', ‘detector’: 151, 'physical_filter': ’i_sim_1.4', ’'visit’: 1030665} records=None
datald={'band’: ’‘g’, ’'instrument’: 'LSSTCam-imSim’, ‘detector’: 45, 'physical_filter': 'g_sim_1.4", 'visit’': 1039948} records=None
datald={'band’: ‘y’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 21, 'physical_filter': 'y_sim_1.4", 'visit’: 1010524} records=None
datald={’'band’: 'y’, ’‘instrument’: 'LSSTCam-imSim', ‘detector’: 156, 'physical_filter': 'y _sim_1.4', ’'visit’: 1012086} records=None
datald={'band’: "i’, ’'instrument’: 'LSSTCam-imSim’, ‘detector’: 72, 'physical_filter': 'i_sim_1.4", 'visit’: 1030670} records=None
datald={'band’: 'r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 171, 'physical_filter': 'r_sim_1.4"', ’'visit’: 1006059} records=None
datald={'band’: 'y’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’': 30, 'physical_filter': 'y_sim_1.4"', 'visit': 647595} records=None

datald={’'band’: 'i’, ’‘instrument’: 'LSSTCam-imSim', ‘'detector’: 114, 'physical_filter': 'i_sim_1.4', ’'visit’: 1013711} records=None
datald={'band’: ‘g’, ’'instrument’: 'LSSTCam-imSim’, ‘detector’': 66, 'physical_filter': 'g_sim_1.4", 'visit’: 1019980} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 18, 'physical_filter': ‘r_sim_1.4", 'visit’: 1052891} records=None
datald={'band’: "i’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 92, 'physical_filter': 'i_sim_1.4", 'visit’': 1030665} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 44, 'physical_filter': 'r_sim_1.4", 'visit’': 1052890} records=None
datald={'band’: ‘i, ’‘instrument’: 'LSSTCam-imSim’, ‘'detector’: 45, 'physical_filter': 'i_sim_1.4", 'visit’': 1013734} records=None
datald={'band’: ‘r’, ‘instrument’: 'LSSTCam-imSim', ‘'detector’: 138, 'physical_filter': 'r_sim_1.4"', ’'visit’': 1052890} records=None
datald={'band’: 'y, ’instrument’: 'LSSTCam-imSim’, ‘'detector’: 28, 'physical_filter': 'y_sim_1.4", 'visit’': 1032264} records=None
datald={'band’: 'y’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’': 5, ’'physical_filter': 'y_sim_1.4"', 'visit’: 1032264} records=None

datald={'band’: ‘y’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 115, 'physical_filter': 'y_sim_1.4', 'visit': 646755} records=None
datald={'band’: 'r’, ‘instrument’: 'LSSTCam-imSim’, 'detector’': 147, 'physical_filter': 'r_sim_1.4', 'visit': 1049332} records=None
datald={'band’: 'i’, ’instrument’: 'LSSTCam-imSim’, ‘'detector’: 29, 'physical_filter': 'i_sim_1.4", 'visit’: 1029810} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 165, 'physical_filter': 'r_sim_1.4', 'visit’': 638950} records=None
datald={'band’': 'i’, 'instrument’: 'LSSTCam-imSim’, 'detector’': 164, 'physical_filter': "i_sim_1.4', 'visit': 1030665} records=None
datald={'band’: 'y, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’': 8, 'physical_filter': 'y_sim_1.4", 'visit’: 1032264} records=None

datald={'band’: 'i’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 121, 'physical_filter': 'i_sim_1.4', 'visit’': 645623} records=None
datald={'band’: 'r’, ‘instrument’: 'LSSTCam-imSim’, 'detector’': 141, 'physical_filter': ‘r_sim_1.4', 'visit’': 1052890} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 93, 'physical_filter': ‘r_sim_1.4", 'visit’': 1052890} records=None
datald={'band’: 'i’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 24, 'physical_filter': 'i_sim_1.4", 'visit’': 1030664} records=None
datald={'band’': 'y’, ‘instrument’: 'LSSTCam-imSim’, 'detector’': 59, 'physical_filter': 'y_sim_1.4", 'visit’': 1033987} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 14, 'physical_filter': 'r_sim_1.4", 'visit’': 1006099} records=None
datald={'band’: 'i’, ’‘instrument’: 'LSSTCam-imSim', ‘detector’: 184, 'physical_filter': 'i_sim_1.4"', ’'visit’': 1030666} records=None
datald={'band’: 'y’, ’'instrument’: 'LSSTCam-imSim', ‘'detector’: 164, 'physical_filter': 'y_sim_1.4', ’'visit’': 1056411} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 83, 'physical_filter': ‘r_sim_1.4", 'visit’': 1052890} records=None
datald={'band’: 'i’, ’'instrument’: 'LSSTCam-imSim’, ‘detector’: 11, 'physical_filter': 'i_sim_1.4", 'visit’': 1029805} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 38, 'physical_filter': ‘r_sim_1.4", 'visit’: 1052890} records=None
datald={'band’: ‘g’, ’'instrument’: 'LSSTCam-imSim’, ‘detector’: 62, 'physical_filter': 'g_sim_1.4", 'visit’: 1039916} records=None
datald={'band’: 'r’, ’‘instrument’: 'LSSTCam-imSim', ‘'detector’: 167, 'physical_filter': 'r_sim_1.4"', ’'visit’: 1038217} records=None
datald={'band’: 'y’, ‘instrument’: 'LSSTCam-imSim', ‘'detector’: 180, 'physical_filter’: 'y_sim_1.4', ’'visit’': 1033109} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 184, 'physical_filter': 'r_sim_1.4"', ’'visit’: 1006059} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’', ‘'detector’: 129, 'physical_filter': 'r_sim_1.4', ’'visit’: 1006007} records=None
datald={'band’: "i’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 17, 'physical_filter': 'i_sim_1.4", 'visit’': 1030664} records=None
datald={'band’: 'y, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 80, 'physical_filter': 'y_sim_1.4", 'visit’': 1032264} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’': 3, 'physical_filter': 'r_sim_1.4", 'visit’: 1027069} records=None

datald={'band’: 'i’, ’'instrument’: 'LSSTCam-imSim’, ’‘detector’': 92, 'physical_filter': 'i_sim_1.4"', 'visit': 645659} records=None

datald={'band’: ‘g’, ’'instrument’: 'LSSTCam-imSim’, ‘detector’: 111, 'physical_filter': ’'g_sim_1.4"', ’'visit’': 1039916} records=None
datald={'band’: 'i’, ’‘instrument’: 'LSSTCam-imSim’, ‘'detector’: 70, 'physical_filter': 'i_sim_1.4", 'visit’': 1029805} records=None
datald={'band’: 'y’, ’‘instrument’: 'LSSTCam-imSim', ‘detector’: 113, 'physical_filter': 'y_sim_1.4', ’'visit': 1032265} records=None
datald={'band’': 'y’, ‘instrument’': 'LSSTCam-imSim’, 'detector’': 154, 'physical_filter': 'y_sim_1.4', 'visit': 646755} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘'detector’: 69, 'physical_filter': ‘r_sim_1.4", 'visit’': 1006099} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim', ‘detector’: 170, 'physical_filter': 'r_sim_1.4"', ’'visit’': 1038217} records=None
datald={'band’: 'r’, ‘instrument’: 'LSSTCam-imSim', 'detector’': 18, 'physical_filter': ‘r_sim_1.4", 'visit': 1049334} records=None
datald={'band’: "i’, ’instrument’: 'LSSTCam-imSim’, ‘detector’: 132, 'physical_filter': 'i_sim_1.4"', 'visit’': 645659} records=None
datald={'band’: 'i’, ’'instrument’: 'LSSTCam-imSim', ‘detector’: 180, 'physical_filter': 'i_sim_1.4', ’'visit’: 1030665} records=None
datald={'band’': 'y’, ‘instrument’: 'LSSTCam-imSim’, 'detector’': 31, 'physical_filter': 'y_sim_1.4", 'visit': 1032264} records=None
datald={'band’: 'y, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 101, 'physical_filter': 'y _sim_1.4', ’'visit’: 1012178} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim', ‘detector’: 148, 'physical_filter': 'r_sim_1.4"', ’'visit': 1049335} records=None
datald={'band’': 'i’, 'instrument’: 'LSSTCam-imSim', 'detector’': 10, 'physical_filter': ’'i_sim_1.4", 'visit': 1013734} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 55, 'physical_filter': ‘r_sim_1.4", 'visit’': 1038222} records=None
datald={'band’: ‘y’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 93, 'physical_filter': 'y_sim_1.4", 'visit’': 1032264} records=None
datald={'band’': 'g’, 'instrument’: 'LSSTCam-imSim’, 'detector’': 101, 'physical_filter': 'g_sim_1.4', 'visit': 1039916} records=None
datald={'band’: 'y’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 137, 'physical_filter': 'y _sim_1.4', ’'visit’': 1012086} records=None
datald={'band’: 'i’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 30, 'physical_filter': 'i_sim_1.4", 'visit’: 1029810} records=None
datald={'band’: 'i’, ’'instrument’: 'LSSTCam-imSim', ‘detector’: 100, 'physical_filter’: 'i_sim_1.4"', ’'visit’': 1013734} records=None
datald={'band’: "i’, ’‘instrument’: 'LSSTCam-imSim’, ‘detector’: 21, 'physical_filter': 'i_sim_1.4", 'visit’': 1030664} records=None
datald={'band’: "i’, ’'instrument’: 'LSSTCam-imSim’, ‘detector’': 77, 'physical_filter': "i_sim_1.4"', 'visit': 645659} records=None

datald={'band’: 'i’, ’'instrument’: 'LSSTCam-imSim', ‘'detector’: 115, 'physical_filter’: 'i_sim_1.4"', ’'visit’': 1029804} records=None
datald={'band’: "i’, ’'instrument’: 'LSSTCam-imSim’, ‘detector’: 163, 'physical_filter': 'i_sim_1.4"', ’'visit’: 1030669} records=None
datald={'band’: ‘r’, ’‘instrument’: 'LSSTCam-imSim’, ‘'detector’: 41, 'physical_filter': 'r_sim_1.4", 'visit’': 1052890} records=None
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“i_sim_1.4", 'visit': 1029776} records=None
‘r_sim_1.4", 'visit': 1049334} records=None
‘i_sim_1.4", 'visit': 645659} records=None
‘r_sim_1.4"', 'visit’: 1006061} records=None
‘g_sim_1.4", 'visit': 1039948} records=None
‘r_sim_1.4", 'visit': 1049335} records=None
‘r_sim_1.4", 'visit’: 1052891} records=None
‘r_sim_1.4", 'visit': 1049335} records=None
‘i_sim_1.4", 'visit': 1029778} records=None
'y_sim_1.4", 'visit': 1012178} records=None
‘g_sim_1.4"', 'visit': 1039916} records=None
‘r_sim_1.4", 'visit': 1006007} records=None
‘i_sim_1.4", 'visit': 1013734} records=None
‘g_sim_1.4", 'visit’': 1039948} records=None
‘i_sim_1.4", 'visit’': 1013711} records=None
‘r_sim_1.4", 'visit': 1052890} records=None
'y_sim_1.4", 'visit’: 1012086} records=None
'y_sim_1.4", 'visit’': 1056413} records=None
'y_sim_1.4", 'visit': 1034820} records=None
‘r_sim_1.4", 'visit': 1049335} records=None
‘r_sim_1.4", 'visit': 1049332} records=None
‘r_sim_1.4", 'visit': 1049335} records=None

Acronym

Description

AP

Alert Production

DC2

Data Challenge 2 (DESC)

DM

Data Management

DMTN

DM Technical Note
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