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4. Model D Hi IZDULNT
Model D 5E{fh 5 1Z

Threshold — Artifact
— Transient
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2. FEHBRE DETQL 1-1

1. FET 4

e Label:Artificial Real(7x>E&/ DTransientd K1Y &L T), Artifact

T—atYk
Train-Data :208,990 (104,495:104,495)
Validation-Data : 104,496 (52,248:52,248)
Test-Data :104,496 (52,248:52,248)
Example of input images (1: FAKE 0: NOT FAKE) (1) Example of input images (1: FAKE 0: NOT FAKE) (1)
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2. ROC curve

Threshold
FPR=2.1% (at) TPR=98.0%

Artifact: 27518 > ~400{& o

05 -
TPR = TP/(TP+FN)
£ Artificial RealD 25, 5 06
Model %4 X 1= &
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EArtifactD 25, 2
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False Positive [&
S/N AMEWLNTIMAZ(V?

FWHM class(FAKE) FWHM
40 40 201
= Artificial Real = Artificial Real * Artificial Real
3 x4 = Artifact 2 * Artifact
30 0 4 15.0
125




Number

2. FEMEDETQL 1-1
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* S/N [Z3E B L TrERea ROC curve (AUC=0.997/0.991)
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£ H 2 DModelDAUCE .

EHAUCIZDUINT

BRI DModelDROC - curvelZDULNTIEL,

Shinohara:

/home/tomoesn/script/CNN/cnn_model_v2/Qxxx/

DT4LIR)RIZEKROCEENAHYET,

« 19/06/07 IRTED

CNN model DEIZEIK;

LT DChiploh L3R F
Q3
2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 4-1, 4-2, 4-3, 4-4

AUC All mean AUC 0.993959
Q1 mean AUC 0.993143
11 12 13 14 15 16
0.994 0.994 0.994 0.994 0.991 0.991
21 22 23 24 25 26
0.989 0.992 0.993 0.993 0.994 0.995
31 32 33 34 35
0.994 0.994 0.993 0.994 0.995
41 42 43 44
0.993 0.991 0.993 0.995
Q2 mean AUC 0.994048
11 12 13 14 15 16
0.995 0.995 0.992 0.995 0.994 0.995
21 22 23 24 25 26
0.994 0.994 0.994 0.994 0.992 0.994
31 32 33 34 35
0.993 0.995 0.993 0.995 0.994
41 42 43 44
0.994 0.994 0.994 0.995
Q3 mean AUC 0.993455
11 12 13 14 15 16
0.992 0.991 0.994 0.995 0.994 0.994
21 22 23 24 25 26
31 32 33 34 35
0.993 0.994 0.993 0.994 0.994
41 42 43 44
Q4 mean AUC 0.994952
11 12 13 14 15 16
0.996 0.995 0.994 0.996 0.995 0.996
21 22 23 24 25 26
0.995 0.994 0.994 0.994 0.994 0.995
31 32 33 34 35
0.996 0.996 0.996 0.996 0.996
41 42 43 44
0.994 0.994 0.994 0.994
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DET Q1 1-1 FE#EE

o B AHMDHAX  N:Train Size = 205

ROC-curve® Lb 5%,

ROC curve for Test Set (AUC=0.994) ROC curve for Test Set (AUC=0.994)
1.0 4 ( 1.0 4 (
- Data Size = N - Data Size = N x (3/4)
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ROC-curve® Lb 5%,
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1. #1IHModel @) ROC - curve @) ELER

(DET Q1 1-1) #7:AUC = 0.994 |H:AUC = 0.984

2. [HModelDfERE R &EZ D EER
FOT-LEDTETULVELKIRIZ LD False label FE T —2DF % HERL .
FET—AAETUE
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3. False Positive @ image [ZDULNT

« HModel (DET Q1 1-1)
B S UNKART T D Z= 72 K BUK (A H¥False PositivelZ
MNTNBIEERER,

=0 X

PPPPP D Plot2D
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‘" —f e i) = AT
False Positive T—2 5 MR-
« J7A )L EDFalse Positive#] — TOP20file
EENDFPRIEDE. FPEARDEI26%
FNEI BT A L6200 HEFH
PSFDEHEE :6/20 (FRUE/EIZT A, labelA=tF/)

KREDZ NimageTHY . ERHNEKBERLTLVS :5/20
CNNAM#E->TLE-f-T= :3/20

Number of False Positive : 3942

Top 11 - 20 Top 10

file name : sTMQ1201903190009423811, count : 45 file name : sTMQ1201902230008479111, count : 148

file name : sTMQ1201902210008355311, count : 42 file name : sTMQ1201905100011144211, count : 73

file name : sTMQ1201902210008345011, count : 42 file name : sTMQ1201903170009242611, count : 71

file name : sTMQ1201901050007090211, count : 32 file name : sTMQ1201902170008208811, count : 69

file name : sTMQ1201903220009487411, count : 31 file name : sTMQ1201902210008350011, count : 69

file name : sTMQ1201903290009618011, count : 31 file name : sTMQ1201903290009619411, count : 63

file name : sTMQ1201903290009611411, count : 29 file name : sTMQ1201903290009629011, count : 63

file name : sTMQ1201902010007790111, count : 28 file name : sTMQ1201902210008342311, count : 55

file name : sTMQ1201902210008352911, count : 26 file name : sTMQ1201901220007635011, count : 51

file name : sTMQ1201903290009617111, count : 26 file name : sTMQ1201903290009622611, count : 49
sTMQ1201903190009423811 : Misalignment sTMQ1201902230008479111 : Misalignment ?
sTMQ1201902210008355311 : SUB error (Garactic plane ?) sTMQ1201905100011144211 : CNN error (Bright star !)
sTMQ1201902210008345011 : SUB error (Garactic plane 7) sTMQ1201902210008350011 : SUB error (Garactic plane)
sTMQ12601901050007090211 : CNN error 7 ------ Check image later sTMQ1201901220007635011 : CNN error (Background is high brightness)
sTMQ1201903220009487411 : Misalignment = -=----- Check image later sTMQ1201903170009242611 : Misalignment
sTMQ1201903290009618011 : PSF error  =------ Check image later sTMQ1201902170008208811 : Misalignment
sTMQ1201903290009611411 : PSF error ------ Check image later sTMQ1201903290009619411 : PSF error
sTMQ1201902010007790111 : Misalignment sTMQ1201903290009629011 : PSF error
sTMQ1201962210008352911 : SUB error (Garactic plane ?) sTMQ1201902210008342311 : Mesettammer— SUB error

sTMQ1201903290009617111 : PSF error sTMQ1201903290009622611 : PSF error
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SAOImage dsg mOL B
File Edit View Frame Zoom Scale Color Region WCS Analysis Help
File sTMQ1201903290009618011_embed_sub.fits
Object 1004+0100_dithl
Value |
wes J
Physical X ¥
Image X [ %]
Frame 2 x| 7.40889 | 0 &
file edit view ‘ frame b scale color ‘ region |

analysis ‘ help |

‘ in ‘ zoom ‘ wes
none region cross colorbar pan Zoom rotate crop cat exam
] n i

Line <2=

File Edit Graph Dataset
Plot2D

Counts Average
»
=3
=)

N
=]
=1

T T T 1
151.168 151.171 151.174 151177
1.192 1.192 12192 1.192

wes




False Positive T—352DFE
« RIEDPSFDTIH RS

False Positive (sTMQ1201903290009618011) PSF error ! (1)

0/1 (2121861 (223374)1 (223619)1 (2306661 (2369381 (2507781 (25323 D)1 (275528)1 (28169D)1 (283449)

0/1 (28383971 (29077701 (293026)1 (2941401 (29797971 (30593®)1 (314671)1 (318111)1 (33064T¥1 (331338)

-
.
- . .
-

0/1 (336980)1 (3429891 (3671191 (373676)1 (377085*1 (3892491 (3906811 (4041201 (407174¥1 (412883)

n

0/1 (416722)

e
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False Positive T—A3F
s KIKDPSFOHIER

SAQOImage dsS | =] @
File Edit view Frame & Zoom Scale Color Region WCS Analysis Help
File sTMQ1201903290009611411_embed_sub.fits
Object )1204+5159_dith3
Value
WCs
Physical X Y
Image X Y
Frame 2 X 4.33962 0 °
file | edit ‘ view ‘ frame ‘ bin ‘ zoom ‘ scale | color | region ‘ wes ‘ analysis ‘ help
information delete

244,15,4577;

Plot2D
200

Counts Average
=
w
o

=
o
(=}

T T T T
179.233 179.237 179.241 179.245
52.844 52.846 52.849 52.851
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False Positive (sTMQ1201903290009611411) PSF error ! (1)

0/1 (2178211 (2202251 (246618)1 (24692@)1 (255513¥1 (25909@y1 (26952”1 (292019)1 (295436¥1 (297764)

0/1 (299241y1 (30034D)1 (306688)1 (310984N1 (312611)71 (31331401 (31692"1 (331660” (333669)1 (342110)

0/1 (3454491 (355954¥1 (35600“1 (3585001 (373781)71 (383856)1 (38749N1 (410273¥1 (416402)
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False Positive T—4A5 2D ERE

o« ENEER(RIAREA %L image)
RXDINHE EHMNTETLEL
False Positive (sTMQ1201902210008350011) Miss SUB by Garactic plane 7 (1)

0/1 (212786G¥1 (2157591 (2224471 (22355@¥1 (2302911 (23537901 (2381021 (2421181 (248291¥1 (259186)

: .
. 2T mat
. . . . oy : ' . . . . -

0/1 (259681¥1 (265245¥1 (26665D)1 (26845M)1 (26977“1 (270337Dy1 (270623¥1 (273018)1 (2791081 (281389)

0/1 (28779®)1 (287876)1 (288642¥1 (28890%)1 (289236)1 (29323®)1 (2945661 (2965291 (2981491 (305791)

»
L Seat”™
’
.

0/1 (30647@1 (306702¥1 (30941 1¥1 (312481 (316011)1 (3196701 (321124¥1 (323584¥1 (3288191 (335038)

0/1 (346621¥1 (349284¥1 (352024¥1 (36102@¥1 (36289B)1 (36404Z¥1 (3649391 (365953¥1 (368869)1 (371740)
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SAQImage ds8

File Edit View Frame Zoom Scale Color Region WCS Analysis Help
File sTMQ1201905100011144211_embed_sub fits
Object J1738+5159_dith4

Value

wes

Physical

Image

Frame 2 x| 0.337512 | [

-_ _I_
1 ] view frame ‘ bin ‘ zoom scale color

(L] e ; i zoom out zoom fit zoom 1/4 zoom 1/2

o

ol

zoom 2

analysis help ‘

| zooma
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False Positive (sTMQ1201905100011144211) Bright star in the image ! (1)
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False Positive T—2 5L NDAE
« CNNQerror CNNIZEZ B TTrueHIBERLT=D H

False Positive (sTMQ1201901220007635011) (1)
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False Positive T—352DFE
* CNN®error CNN[&EZ R TTrue&HIBTL=D A

False Positive (sTMQ1201901050007090211) 777 (1)
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all
YAl

o — SES SHE A
False Positive T—3 ;52 MDA
« J7A )L EDFalse Positive#] — TOP20file
EENDFPRIEDE. FPEARDEI26%
FNEI BT A L6200 HEFH
PSFDTEMEE :6/20 (RE/ZIET A, label A=t E/)

KA Z imageTHY . EXHNLBEL TS :5/20
CNNAM#E-TLE-F-TZ :3/20

Nun™ of False Positive : 3942

Top 11 - 20 Top 10
file name : sTMQ1201903190009423811, nt : 45 file name : sTMOl BQ02230008479111, count : 148
file name : sTMQ1201902210008355311, : Ll GaRane A100RA0 Vi ki ESLTTTS S e

file name : sTMQ1201902210008345011,
file name : sTMQ1201901050007090211,
file name : sTMQ1201903220009487411,
file name : sTMQ1201903290009618011,
file name : sTMQ1201903290009611411,
file name : sTMQ1201902010007790111,
file name : sTMQ1201902210008352911,

| Next >>> %"73‘,% (hotpants)’é?"ifcﬁé |

Tile name : sT411 count b3
file name : sTMQ1201903290009629011, count : 63
file name : sTMQ1201902210008342311, count : 55
file name : sTMQ1201901220007635011, count : 51

file name : sTMQ1201903290009617111, count : 26 file name : sTMQ1201903290009622611, count : 49
al
Next >>> CNNAYE ;E’C#IJ&J?LT—O)#EE’CH \

30008479111 : Misalignment ?
sTMQ1201902210008355311 : SUB error (Garactic plane ?) sTM01201905190911144211 : CNN error (Bright star !)
sTMQ1201902210008345011 : SUB error (Garactic plane 7) sTMQ1201902210008350011 : SUB error (Garactic plane)
sTMQ12601901050007090211 : CNN error 7 ------ Check image later sTMQ1201901220007635011 : CNN error (Background is high brightness)
sTMQ1201903220009487411 : Misalignment = -=----- Check image later sTMQ1201903170009242611 : Misalignment
sTMQ1201903290009618011 : PSF error  =------ Check image later sTMQ1201902170008208811 : Misalignment
sTMQ1201963290009611411 : PSF error = -=----- Check image later sTMQ1201903290009619411 : PSF error
sTMQ1201902010007790111 : Misalignment sTMQ1201903290009629011 : PSF error
sTMQ1201962210008352911 : SUB error (Garactic plane ?) sTMQ1201902210008342311 : Misalignment

sTMQ1201903290009617111 : PSF error sTMQ1201903290009622611 : PSF error
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3. False Negative @ image [Z2DUNT
« $TModel (DET Q1 1-1)

ENERBRAREHE > TAFAKE(TRUE/ )N SN,
S> ENKBUL-BERNOBHFENRALTNEERELTINS,

False Negative (test set) (1)

1/0(7) 1/0(15) 1/0(507) 1/0(630) 1/0(644) 1/0(646) 1/0(704) 1/0(719) 1/0(720) 1/0(781)

1/0 (805) 1/0(854) 1/0(891) 1/0(926) 1/0(937) 1/0(973) 1/0(983) 1/0(1014) 1/0 (1054) 1/0 (1067)

1/0 (1133) 1/0 (1170) 1/0 (1185) 1/0 (1186) 1/0 (1205) 1/0 (1214) 1/0 (1216) 1/0 (1370) 1/0 (1402) 1/0 (1438)

[
» “S
' e

1/0 (1499) 1/0 (1503) 1/0 (1542) 1/0 (1551) 1/0 (1598) 1/0 (1630) 1/0 (1641) 1/0 (1668) 1/0 (1704) 1/0 (1723)
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: AT .
a; Ppeh
« i’ oy Nt
S s
W20 0
3 Rl "
2 | | . - -
' - al

1/0 (1755) 1/0 (1821) 1/0 (1844) 1/0 (1876) 1/0 (1881) 1/0 (1898) 1/0(1915) 1/0 (1916) 1/0 (2055) 1/0 (2066)
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e F&&HO
3. Egé - Fl:ﬁﬁl#\
« SMNECA.S/IN>20IZDWTIXBET7I—MERTEAAREENHS ? (DET Q1 1-1)

o BSZLWKRAMEDESKBXRE, ESERICE =K YDTransient KIK,
INEREIZK B, False label FE T —4DEH

« S/NMDIELVFalse labelZFTrue&HIFILTLNS,

« ERKBLE-BIRAOBHEZIROIEHAHE?

>>> Next

ENRBMERAZRST=OIZ. EQIZFESY—ILEEET (hotpants > ???)
CNNIZ Reference, Science, Subtraction DE{RZFRALNT. EgEA M LT S H
ENKBL-BIRAOBHEBEDO=HIZ, SRAIDH2O057 FEHRZERLS
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1. EWMEE Z&KDTransient RIADEH E(L ?

1. Transient XA D £

2. Transient XA D& H F
3. ModelDFE

4. Model DFHEIZDLNT

2. FEER
1LEET—4
2. ROC curve
3. False Positive @ S/N [ZDULNVT

R T
3. %I:l nHH _&:E
1. SEBEDESE
2.F&ED




2. FEMEDETQL 1-1

=4 33 =
1. FEHET—H
e Label:Artificial Real(7x>E&/ DTransientd K1Y &L T), Artifact
s TRV

Train-Data : 109,240 (54,620:54,620)
Validation-Data :54,620(27,310:27,310)
Test-Data 54,622 (27,311:27,311)
. FER

True Positive : 26,673

False Positive : 552
True Negative : 26,759
False Negative :638



2. FEMER DETQL 1-1

2. ROC curve

Threshold
FPR=2.0% (at) TPR=97.7%

Artifact: 2518 > ~4001& o
0.8 -
TPR = TP/(TP+FN)
2 Artificial RealD 55, 5 06 -
Model b4 X F= Bl &
FPR = FP/(FP+TN) ]
2 ArtifactDIB 2
ModelhM5->TCLFE-1-EI&
0.0

ROC curve for Test Set (AUC=0.993)
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2. FEMEDETQL 1-1

3. False Positive @) S/N [ZDULNT
(EE) Z=E B/ E/EFHIEL=TestT—F D55 Label : 7R E/
(B Z2EBDBRUE/EHIEL Test T—RD D5, Label : T2

Histogram of S/N using input (class = True)

EEE Artificial Real (Test-Set)
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Artifact (Test-Set)

S/N > 20~ 30 DFEETIX
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SN



2. FEMEDETQL 1-1

3. False Positive @) S/N [ZDULNT

« S/NIZ;F B LTHREET(H

10 1

DEERERE S/IN=20ER%E(C
ROC curve ZLLER,
S/N > 20 : AUC = 0.996
S/N <20 : AUC = 0.989 5
(>20:<20)
TP = 16598 : 10054 % 04
FP=131:417
TN = 7367 : 19396 7
FN =171 488
0.0

ROC curve (AUC = 0.996 / 0.989)

081 ¢

061 |

( SN <200
— S/N >200

0.99 4

0.98 A

097 1

0.96 A

0.95 . S :

000 001 002 003 004 005

0.0 02 04 06 08 10

False Positive Rate




2. FEMEDETQL 1-1

3. False Positive @) S/N [ZDULNT
« S/N[ZEBE L TEgEEE(

ROC curve (AUC = 0.9961 / 0.9967 / 0.9970)

10 A

S/N > 20 : AUC = 0.9961 .
S/N > 30 : AUC = 0.9967 o0
0.8 1 —— S/N > 40.0
S/N > 40 : AUC = 0.9970
E 06
(>20:>40:>60) -
TP = 16598 : 12586 : 9851 % 04 "
FP=131:79:58
0.98 -
TN = 7367 : 4591 : 3416 "
FN=171:108:32 00 - G'g?n.nn _ 11}61 0.02 0.03
I]I.I 0 [}12 I]I.I4 0 I'E D.IB 1 I[I

False Positive Rate



