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I bstract

The ability to interact and share knowledge among artificial neural networks (INNs) is critical for further development of
the artificial intelligence. One of the methods of knowledge sharing among INNs may rely on the generation of training
data using auxiliary generative models8 which have recently become widespread. To make such methods more efficient8 it is
necessary to further improve the quality of artificial training data developed by generative models. The article proposes and
tests several methods of enhancing characteristics of one of the classes of generative models§ viz. variational autoencoders
(V1J). kt was improved both the V1J training procedure and changes in the model architecture. The improving methods of
the quality of generated training data have been analyzed in terms of the efficiency of knowledge sharing among INNs. To
test the process of knowledge sharing among INNs8 the public training data sets have been used.

Ley wordsHi generative networks$ variational autoencoders8 neural networks$ machine learning$ image classifications
knowledge sharing.
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ARTIFICIAL*INTELLIGENCE

POATHOCTbL pacnpeaeneHna AaHHbIX p(x), 4YTO W Ha BXoge.
OT/n4mne oT 06bIYHbIX AaBTOKOAMPOBLLMKOB COCTOUT B TOM,
4YTO BXOAHOM CUFHaN CHayana NepeBOAUTCA B CAyYalHYyHO
nepemeHHylo, Kotopaa BblbupaeTca U3 onpeneneHHoro
(06bbluHO HOpManbHOro) pacnpeaeneHms.

N TCC, n BAK yxe BKIOYAIOT B CBOK apPXUTEKTYpPY OT-
OeNbHble YacTu, OTBEYatoLLMe 33 reHepauuio AaHHbIX. TaKum
o06pasom, FCC 1 BAK moryT 6bITb MCNO/Ib30BaHbI A4/19 BOCCO3-
AaHusa PHO/L, v nocneaytouwero obmeHa 3HaHuamu. MNpoue-
AypYy NepeHoca 3HaHMA C MOMOLLIO reHePaTUBHbIX Moaenein
MOXHO OMMCcaTb C MOMOLLBIO CeAyIoLLEero anropuTma:

1. Kaxkaplh Knaccudukatop, 3HaHMAMM KOTOPOTO Npea-
nosaaraeTca AeNnUTbCA, AONONHAETCA FTeHEePaTUBHOM CeTbio.

2. Knaccudukatopbl U reHepaTMBHble ceTu obydatoTca

Ha MCXOAHbIX Habopax 0byyatowmx AaHHbIX (MHOA) {x, C}i'
3. [na ceTell, KoTopble npeanonaratoT o06beguHUTb
3HaHUSA, reHepaTMBHble MOAENAN CO34a0T CUHTETUYECKUue
JaHHble {f}l
4. MNpepBapuTeNbHO 0BYYeEHHblE KaaccuduKaTopbl Uc-
NONb3YIOTCA ANA BOCCTAHOBNEHMA METOK ANA CreHepupo-

BaHHbIX AaHHbIX, dopmmpysa PHO/, {)?,C}l.. Habop aaHHbIX

C COOTBETCTBYHOWMMU METKAaMMU {)E,C}i npeacrtasnAaeT co-

6011 Bbirpy:keHHoe us MHC 3HaHue.
5. PeKOHCTpyuMpoBaHHble Habopbl AAHHbIX KaxAaoi
MHC obbepuHAlOTCA ANA co34aHuA nonaHoro Habopa

{i,c}toml = {)E,c}l U{)E,c}z U...U{)E,c}N,

6. CreHepupoBaHHble AaHHble C MeTKaMu {i’c}mml

MCMNo/b3yHTCA ANA A,000YYEHMA LEeNeBON HEMPOHHOM CeTu.

Hy»XHO OTAeNbHO MoAYepKHYTb, YTO co3gasatb PHO/
HY}KHO He TO/IbKO A/1A ceTeW, nepefatowmx 3HaHWA, HO U
ANA ceTel, NoNyyatoLmx 3HaHKA. ITO CBA3AHO € Heobxoau-
MOCTbIO yCTpaHeHUA addeKTa KaTacTpoduueckon nHTepde-
peHLMU: Npu 0B6y4EeHUM CETU Ha HOBbIX AaHHbIX OHA MOXKeT
6bIcTpo 3abbITh BCE, YTO 6bINIO NpUObpeTeHO paHee. OnA
npeaoTBpaLLeHns KatacTpoduyeckolr nHTepdepeHunn He-

(a) Omunbra peroHCTPYRLIMH

06X04AMMO «HaNOMMHaTbL» CETU O NPeAbIAYLMX 3HAHUAX C
NnomMoLbto 3apaHee co3gaHHoro PHO/ [12].

KauectBo 0bmeHa 3HaHUAMM HaNPAMYHO 3aBUCUT OT Ka-
yectea PHO/. MNog KayecTBOM NogpasymeBaeTca CXOXKecCTb
BEPOATHOCTM pacnpeeneHnsa BOCCTAaHOBNEHHbIX OAHHbIX
p(fc) C BEPOATHOCTHbIM pacnpefeneHnem M3HayasbHbIX
AaHHbIX p(X). B cnepylowem pasgene mbl pacCMOTPUM
pasfinyHbIe MYTU YNYYLWEHUA KayecTBa CreHepupOBaHHbIX
OaHHbIX.

3938z *+&*(1 8%6,- ()*+*" ,&-+./(2#0*9*5

N TCC, n BAK obnagatoT onpeaeneHHbIMM HegocTaT-
Kamu. Hanpumep, un3obpaxeHusa, nonyyeHHble ot [CC,
CTPEMATCA K OAHOMOAANbHOMY pacnpeneneHunto, YTo xa-
paKTepPU3yeTca OTCYTCTBUEM UX Pa3HOO06pasma. TUNUYHBIM
HeA0CTaTKOM M306parkeHni, nosydaembix ot BAK, asnsaet-
CA UX PasMbITOCTb. B AaHHOM uccnefoBaHMM Mbl OCTaHO-
BMMCA NoapobHee Ha BAK 1 paccmoTpum pag noaxonos no
YIYULEHWUIO KayecTBa reHepupyembix nsobpaxkeHuin. MNpu-
MeHfieMble MOAX0Abl YC/IOBHO MOXHO pas3fenuTb Ha Ase
KaTeropuun — GyHKUMOHAbHbIE U APXUTEKTYPHbIE.

1 Aceeulc"#$c%& "1 ()1 (%

[aHHble noaxoabl OCHOBaHbl Ha U3MEHEHUU bYHKLMO-
HaNbHOCTU NpoLLeccoB 0byyeHUs M reHepaLmMn 1 He 3aTpa-
TMBAOT APXMTEKTYPY CaMOW CeTu.

1.1 Aceénn 1"#3$%& perceptual loss U reconstruction
loss

CraHgapTHOM ¢yHKUMeW notepb npu obyyveHun BAK
ABNAETCA OWWMBKA PeKOHCTPYKumn (reconstruction loss),
n3mepALWan oTanyne obbekTa Ha BxoAe CeTM U BOCCTa-
HOB/IEHHOTO 06BbEKTa Ha Bbixoge (puc. 1a). OwmnbKa peKkoH-
CTPYKLUMM MOXKET U3MEPATbCA KaK cpefHeKBagpaTUYHas
owmnbKa MK Kak BMHapHaA NepekpecTHasa SHTPONuUA.

BmecTo ownbKM PEKOHCTPYKLMM B HEKOTOPbIX pabo-
Tax npegnaraeTca UCMNONb30BaTb «OLIMOKY BOCMPUATUAN
(perceptual loss) [15]. BKpaTue eé ocHOBHOe OTAuYMe OT

(6) Ommnbra BocrpuaTia

BxomHoe Bxopmoe
nz00paKerne uzobpaenne
Konep Konep
1 CpenHereanpatiisan
6
Bunapxas =
Epocc- ‘ Crpertetit BexTop ‘ ‘ CrperTELt BEKTOP ‘ CpenHerEanpaTHiHal
SHTpOITHA l ommbra
F 3
Hexonep Hexomep CpennereanpaTiyHan
l l omnbra
Bemonnoe Brmonmoe Knaccudurarop
nsobpaxenne uzobpaxenme

Puc. 1. Cnocobbl nogcyeTa GyHKLMM NOTEPb: @) HA OCHOBE OLWIMBKM PEKOHCTPYKUMK; 6) Ha OCHOBE OLIMBKM BOCNPUATUA
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