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This work introduces a novel architecture for progressive growing of quantum generative adversarial net-
works (PQGAN), designed to enhance image synthesis at high resolutions. Our implementation integrates a
quantum-enhanced generator implemented as parameterized quantum circuits (PQC) utilizing data re-uploading
strategies alongside strongly entangling layers for efficient representation learning. Building on the state-of-
the-art QINR-QGAN generator, we grow the model progressively, inserting new data-re-uploading + entangle-
ment blocks whenever the resolution doubles (4—8—14—28), and we smooth each hand-over with standard
a-blending.

Experimental results on the MNIST dataset reveal that partial propagation of learned features from lower to
higher resolutions significantly accelerates model convergence. Performance metrics—including Wasserstein
Distance, FID, SSIM, and PSNR—demonstrate results comparable to QINR-QGAN, while requiring fewer train-
ing iterations for the final resolution.

These findings indicate the potential of the proposed PQGAN architecture to advance the efficiency and scal-
ability of quantum-enhanced image generation.

T'u6pugHas KBAHTOBO-KJIACCHYECKasi FeHEPATUBHO-COCTA3aTEIFHAS CETH C IPOTPECCUBHBIM 00yUeHIeM
AJISL TeHeparmy u300parkeHuil

B namHOIT paboTe IIpeAcTaBiIeHa HOBas apXUTEKTypa IPOTPECCHBHOrO 00yUeHNsI KBAaHTOBBIX T'eHepaTIBHO-
cocrsizarenbHbIX ceteit (PQGAN), opueHTMpOBaHHAs Ha yJydllleHIe IeHepaliu 1300paskeHII BEICOKOTO
paspeneHus. Peanusalus BKiIoYaeT KBAHTOBO-YCUIEHHBIN TeHepaTop, IIOCTPOEHHBII Ha TapaMeTPU30BaHHBIX
KBaHTOBBIX CXeMaX C MCIIOJIb30BaHMEM CTPATEI il IOBTOPHOII 3arpy 3Ky faHHBIX (data re-uploading) u cuipHO
3aIyTaHHBIX CJIOEB (strongly entangling layers) nus a¢dexrnBHOrO 06yueHns nmpencrasnennit. OCHOBBIBAsICH

Ha ItepefoBoM moaxoje reHeparopa QINR-QGAN, MBI ITOCTENEHHO paclIupseM MOJeNb, {00aBsasa HOBbIE
GJIOKY IIOBTOPHOI 3arpy3KU JAHHBIX I 3aIy THIBAHVISI KXKIBIIL pa3 Ipy yABOeHUN paspelieHns (4—8—14—28),
IIpM 3TOM IIepeXoAbl MeXAY paspelleHMSAMM CIVIZKMBAIOTCA C ITOMOIIBI0 CTAaHAAPTHOI'O X-CMeIIBaHMUS
(alpha-blending).

SKcrepuMeHTsI Ha Habope qaHHbIX MNIST 110Ka3bIBaIOT, YTO YaCTUUHAS [lepeayua U3BIeUEé HHbIX IIPIM3HAKOB

C HU3KUX yPOBHelI paspeleHns Ha 60Jiee BBICOKIE CYIIIECTBEHHO YCKOPSET CXOAMMOCTb Mofienn. VIcroap3yembie
meTtpuky —Wasserstein Distance, FID, SSIM 1 PSNR —neMoHCTpupyIOT pesyibTaTsl, conoctaBuMble ¢ QINR-
QGAN, HO pu 3TOM TpPeOyIOT MeHbIIIe UTepalil 00yueHus s (PUHATBHOTO paspeleHus..

IonyuyenHbIe pe3ynbTaThl IOATBEP;KAAIOT IIOTEHIMAN IIpetaraeMoit apxuTeKTypsl POGAN ny1s nmoBsIlIeHMA
s¢dexTMBHOCTI I MaCIITAOMPYEMOCTI FeHepaLny M300paKeHUIL C IpUMeHeHeM KBAHTOBBIX BHIUMCIICHMIL.
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