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Deep-learning real/bogus classification for the Tomo-e Gozen transient survey
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« FOV : 9 deg in diameter

Tomo-e gozen camera
Wide-field CMOS imager
84 CMQOS sensors
20 deg? sky in 2 fps
30 TB /night
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CMOS image sensor
« 2000 x 1128 pixels
« Non-cooling

« Low read noise of 2 e
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1. All-sky survey
o THIEM: 9 sec (18 frame)
« ~12000 deg?/day

2. High-cadence survey

e BEHIFFR: 6 sec (12 frame)
e ~3000 deg?/30 min
« 3 visits/day
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« RAFEZE (50%)
« E®REEIZT XL (50%)
» Bogus: ERDH D

« Real : XY DZEFHR KK
« Transient Name Server (TNS)

« Bogus: EEDOH D

Dataset
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Simple model (HE3€hR)
« —RHEEHRARZ =TIy b T =2 (CNN)
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C O m p I e X m O d e | ( a& % H}i) :S&Q’%&lﬁ%&with ReLU activation

- Flatten
-Dropout

° CJ: U ‘;;T% < %E ;'-(U& fd: 4‘% \L/%:_ -Dense with ReLLU activation

-Dense
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-Convolution with ReLU activation -Convolution -Max Pooling -Filter Response Normalization
-channel and spatial Squeeze & Excitation -Global Average Pooling -Dense
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« Cross-entropy
L ({xlvy} ) {Xu} ) 0) = /\CGLCC ({Xl7y} ’0)

+Aech Lech ({xl,y},g)
« Virtual Adversarial Training (VAT) +Aas Lias ({xi1} U {x.};0)

« exp-Cross-hinge loss (AUC maximization)
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—— Simple-each (AUC=0.9916)
—— Best classifier (AUC=0.9998)

Normalized confusion matrix Normalized confusion matrix

accuracy:0.982, threshold:0.500 accuracy:0.999, threshold:0.500 ZTF Real/Bogus

TPR: 0.983, FPR: 0.017
(Duev et al. 2019)
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Deep-learning Real/Bogus classification for the Tomo-e
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Dataset for the Real/Bogus classifier in the
Tomo-e Gozen transient survey

This is a subset of the dataset used in the following paper

Ichiro Takahashi, Ryo Hamasaki, Naonori Ueda, Masaomi Tanaka, Nozomu Tominaga, Shigeyuki Sako, Ryou Ohsawa, Naoki
Yoshida, Deep-learning real/bogus chssmcatlon for the Tomo-e Gozen transuent survey, Publications of the Astronomical
Society of Japan, 2022;, psac047, | joi.org 3
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—— Simple-each (AUC=0.9916)
—— Best classifier (AUC=0.9998)

ZTF Real/Bogus
TPR: 0.983, FPR: 0.017
(Duev et al. 2019)
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