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1.

> [NaBHOe 3aMeYyaHWe K WCCNefoBaHWi COCTOWUT B TOM, YTO A/ 4YMTaTens MoxeT ObiTb HE [0 KOHUA fICHO, C KakoW WMEHHO
Llenbl BLINOMHAETCS 3afada reHepauun HOBbIX KapTWH OEeTEKTUPOBaHWUS, MOOYMHSIOWMXCS pacnpepneneHno, yCBauBaemoMy W3
obyuaioweit BbIOOPKHM .

K npepnoxexuto

Most of the tools for IACT image analysis use synthetic images with
known parameters of the events for training or calibration.
pobaeneHo

, as well as testing the experimental hardware and software.
[OobasneHo B nmoppa3gen O napaMeTpax Xunnaca:

We use Hillas parameters to see whether the variational autoencoders
produce images that are suitable for replacing or supplementing the
original Monte Carlo images.

> ABTOpaM MOXHO MOpPeKOMeHOoBaTb PaCCTaBUTb COOTBETCTBYHWIME aKUEeHTbl B CTaTbe, 47106l OLUIO fAICHO, noyeMy TakK BaXHO
BOCNponsseneHNE reoMeTpudeCkKmnx XapakKTepucTtuk unn apyrux CBOMNCTB KapTuH OeTEKTUPOBAHUA.

B pa3pene Pe3ynbTathl fo6aBneHo npepnoxeHve

We use two tests to see if the CVAEs generate images that generally
match the specified parameters: their sizes must be close to the value
of the conditional parameter $s$, and the images should be similar
enough to Monte Carlo images for the same primary particle type.

dTa npoBepka CAyXWUT ONd OMNpefeneHus TOro, HACKOSIbKO BapWaLlMOHHble
aBTO3HKOMEPbl CNPaBASOTCA C SBHO NOCTaB/IEHHOW Mepen HUMW 3apjaden:
co3faHne u3obpaxeHus, noxoxero Ha u3obpaxenue WAJI ¢ 4YepeHKOBCKOro
Teneckona cobblTUA C 3adaHHbM TUMOM MCXOOHOW YacTuupl C 3adaHHbM Can30M
(ucnonb3oBaH BMeCTO 3Hepruun). [anbHeWwee cpaBHeHWEe pacnpefneneHui
napaMeTpoB Xunnaca no3BonsfeT CyauTb O MPUrOOHOCTU CreHepUpOBaHHbIX
n306paxeHnin Ons 3aMeHbl UM JOMOSNHEHUS M300paXeHui, CreHepupoBaHHbIX
MeTonoM MoHTe-Kapno, pns uenei pusnyeckux 3KCMEPUMEHTOB.

2.

> HeonTvManbHoOe COOTBETCTBME BbIOPAHHOM apXMTEKTYpbl MPUMEHSIEMbM MEPaM KadyecCTBa OCTABMSET peleH3eHTa B
HenoymeHun. Bo3moxHO, Bbibop 6a30BOro mogxopa MCMONb30BaHWUS MOMHOCBS3HBIX HEMPOCETENW UMEET CMbICI MOSICHATL B
TEKCTe CTaTby.

Oo6aBneHo B CTaTbi:

The choice of the architecture was based on our preliminary
experiments. (CVAEs with convolutional architecture were tested as
well, however, they required more time to train without the overall
improvement of the results.)

3.
> HeACHO, no4yeMy 3asnBjideMble Mepbl KadeCTBa He BbLICTYMNAT KOMMOHEHTaMu ¢YHKHMM noTepb.

Wpes cocTouT B TOM, UYTO Mbl MbITGEMCS TeHepupoBaTb WM300paxeHus, He 3Has,
KakKue M3 WX XapaKTepuUCTUK MOryT ObiTb BaXHbl Ofif TEX WM MHbIX
NPaKTUYeCKUX 3afay, B HaOeXOe, 4YTO BapUALMOHHbIE AaBTOIHKOLEPH TEM He
MeHee CMOryT "3aMeTWUTb" M BOCMPOMU3BECTW 3TU XapaKTepucTuku Hes
cneuuanbHbIX YCUIUM (BKIKYEHWe B OYHKUMIO MOTEPb WM B YMCIIO YCIOBHbIX
napameTpos) .

OnHoBpeMeHHOe COOTBETCTBME pacnpefeneHuid OCTaTOYHO MOSHOM BbIOOPKU
napamMeTpoB Xwnnaca, WCNOSb3yemblXx B aHanuse m3obpaxeHuin, 6e3
CYWeCTBEHHbIX HECOOTBETCTBUI MO3BONWUNO Obl CoenaTb BbIBOL O [OCTUXEHWUU
3Toi uenu. lMonyyeHHoe HamMM YaCTUYHOE COOTBETCTBME HEOQOCTAaTOYHO, OOHAKO
MOXET FOBOPUTb 00 OrpHUYEHHOW MPUMEHMMOCTHU.

OobasneHo B cTaThbio:

The overall match between the distributions of multiple parameters of
VAE-generated and Monte Carlo images can indicate the ability of
variational autoencoders to reproduce relevant properties of the
training set.

Ha npumepe BKYeHUS B QYHKLMIO MOTEPb CYMMAapHOW SIPKOCTM MUKCENen
(camza) BuMpgHO, 4TO "MpUHYOMTENbHOE" NpUBEAEHME OTHAENbHbIX XapaKTepucTUK
N300paXeHnin K XenaeMbM 3Ha4YeHUsIM MOXET HapyWwMTb COOTBETCTBUE MeXay
pacnpeneneHusMu Opyrux napametpoB Yy u3obpaxeHuit obydalowein BbIbOpKU U
CreHepupoBaHHbIX M300paxeHWn. ITO MMEET CMbIC/T, KOorpa TOYHO U3BECTHO,
YTO KOHKpeTHas XapakKTepucTuka sBnseTcs Havbonee BaxHbLM NapamMeTpoM
reHepupyembiX U306paXeHnin, OfHAKO CTAHOBMTCS HEMPaAKTU4YHbM, €C/iM TaKuX
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XapaKTepucTuk Gonblle OfHOM, MOCKONbKY B 3TOM Cllydae TpebyeTcs Takxe
pewnTb 3apady nopbopa OTHOCUTESbHBIX BECOB MHOMUX YNEHOB QYHKLWM
noTepb.

4.
> B OpuUruHanbHoM (popMySIMpoBKE BapMALMOHHOTO aBTOKOAMPOBUMKA B KAYeCTBE BEKTOPA CKPbITOro NpencTaBsieHUs
annpokcummpyeTcs forapudM gucnepcum ln(c”2), a He CTaH@ApTHOE OTKIIOHEHWE ©.

COBepmeHHO BEPHO, HaMW MCNOJSIb30BaJiCAa ﬂOFapM¢M gucnepcuun. bBbino peweHo
HE YyNnoOMMHaTb 3TO KakK HEHyMHHﬁ YPOBEHb HOﬂpO6HOCTM, Tenepb UcnpasJiEHO.

5.

> B TekCTe Takke 3aMeyeHa onevyaTka: B pa3pgene 3. Results B npemnoxeHun "see Figures 5-8 for gamma eveent
images, 9-12 for proton event images" B crnose eveent nuuHss "e".

WcnpasneHa.

Cnacubo 3a 3amevaHus!



