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Deep-learning Real/Bogus classification for the Tomo-e Gozen transient survey

ichiro Takahashi, Ryo Hamasaki, Naonori Ueda, Masaomi Tanaka, Nozomu Tominaga, Shigeyuki Sako, Ryou Ohsawa, Naoki Yoshida

We present a deep neural network Real/Bogus classifier that improves classification performance in the Tomo-e Gozen transient survey by
handling label errors in the training data. In the wide-feld, high-frequency transient survey with Tomo-e Gozen, the performance of comventional
comvolutional meural network classifser is mot sufficient as about 10° bogus detections appear every night. In need of a better classifier, we have
developed a new two-stage training method. In this training method, label errors in the training data are first detected by normal supervised
learning classification, and then they are unlabeled and used for training of semi-supervised learning. For actual observed data, the cassifier with
this method achieves an area under the curve (AUC) of 0.9998 and a false positive rate (FPR) of 0.0002 at true positive rate (TPR) of 0.9, This
training method saves relabeling effort by humans and works better on training data with a high fraction of label errors. By implementing the
developed classifier in the Tomo-e Gozen pipeline, the number of transient candidates was reduced 1o ~40 objects per night, which is ~1/130 of
the previous version, while maintaining the recovery rate of real transients. This enables more efficient selection of targets for follow-up
observations
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Single Shot Multibox detector (SSD)
Liu et al. 2015 (arXiv:1512.02325)

o HERAE DYIAIRH [1512.02325] SSD: Single Shot MultiBox Detector - arXiv
W Liu 3 - 2015 - #&% |#: 22205 — Abstract: We present a method for detecting objects in
{—L % & j( g é ﬁé*ﬁ % -TFE L—E images using a single deep neural network. Our approach, named SSD, discretizes the output...




i 1 = ) -
Detections:8732 per Class |

s
-

x1x v 1x1xl
2B2-52 Conv. JIx256-51 Conv. IxB256-91

[
1
[

[

[
.
B
[

Yloc : A(ex,cy,w, h)
conf { (c1,¢2,- ) ¢Cp)

(a) Image with GT boxes (b) 8 x 8 feature map (c) 4 x 4 feature map
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