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B o63opHoM fdoknage npuBedeHbl OCHOBHble pesynbTaTtbl, nonydyeHHsie B8 UPY PAH B TeyeHue
1993-2003 rr. NO MCMOMb30BaHUIO HOBOW KOHCTPYKTUBHOW Teopuu atomapHbiX yHkumi (AdP) [1] B
undpoBon obpabotke curHanoe (LLOC) pasnuuHon domsmdeckor npupoabl [2-12]. WN3HavanbHO A
Hambornee LIMPOKO MCNOSbL30BanNUCh NPW peLleHn KpaeBbix 3agay Anst YpaBHEHWUI B YaCTHBLIX MPOU3BOAHbBIX
mMaTtemaTuyeckon uankn. Bmecte ¢ Tem, B nocrnegHee BpeMsi Kpyr pellaemMbiX C UX MOMOLLbI Npobrem
cywectBeHHo pacwumpunca. OcobeHHo 3dEKTMBHBIM OKasbiBaeTcs ucnonb3oBaHne A® B uudpoBoi
006paboTke OfHOMEPHbIX W MHOrOMEPHbLIX CWUrHarioB pasnuMYyHON buanyeckon npupoabl. Passutne u
COBEpLUEHCTBOBaHWE MaTemMaTu4eckux MeTofoB UMdpoBo 06paboTkn TECHO CBSI3@HO C AOCTWKEHUSMU B
KOHCTPYKTUBHOM  Teopun  byHKUMA. PaclumpeHne U3BECTHOWM CUCTEMbl 3fNeMEHTapHbIX  (PyHKUMiA
NMPOBOAMIIOCH B HanpaBIieHWM CUHTE3a crneumanbHbiX yHKUWUA, OPUEHTUPOBAHHBIX Ha Y3KWIM Knacc 3agad.
HeadhekTMBHOCTL Takoro noaxoda MNposiBMsieTcst B UX HEQUHUTHOCTU, B TO BPEMsI Kak obpabaTbiBaemble
nocrnegoBaTenbHOCTM obnagaltoT NMPOCTPaHCTBEHHOW Iokanu3auven. Kpome Toro, B CBSI3U  C LUMPOKUM
NPMMEHEHMEM MEeTOOOB CMEeKTpanbHOro aHanm3a B undpoBon 06paboTke CuUrHamnos, BO3HMKaAET
Heob6X04MMOCTb B UCMOMb30BaHUN OyHKUMOHANbLHOro 6asnca c fnerko oueHMBaeMbIM CMEKTPOM B 3a4aHHOM
orpaHu4yeHHoM puanasoHe. CuTyaums ewe Gonee ycrnoxHsaeTcs npu obpaboTke MHOroMepHbIX CUrHaroB,
HEeCMOTpS Ha TO, YTO MHOrMe onepauuvM OAHOMeEpHON 06paboTKM CUrHanoB ecTecTBEeHHbIM 0o6pasom
NepeHoCcsTCA Ha MHOFOMEPHbIN crnydan. Tak, MHOrOMEPHOE OKHO C MPSMOYrofibHOW anepTypon nerko
KOHCTPyMpyeTCss C NOMOLLLI0 MNPSIMOrO  NPOV3BELAEHWUS OAHOMEPHbLIX OKOH. Bmecte ¢ Tem, npwm
NCMONb30BaHUN OKOH C MPOW3BOJSIbHOW anepTypol BO3HWUKAKOT CIOXHOCTU KaK KONMYECTBEHHOro, TaK U
KayeCTBEHHOrO xapakTepa, CBsid3aHHble C HEOOXOAMMOCTbI0 aHaNMTUYECKOro ONMCaHUsi reOMeTprM OMOPHON
obnactn. OdpekTnBHOE peLLeHne yKasaHHbIX MPOOMeM MOXEeT ObiTb peanm3oBaHO C MOMOLLBbH HOBbIX
HeKlaccM4yecknx CpeAcTB TEOpWMM annpokcumaumm — aTomapHbiXx yHKUui. B goknage npegcTtaBneHbl
CBeEHUS O HEKOTOPbIX Hanbornee 4acTo Ucnosnb3yemMbix cuctemax A®, 3aTPOHYTbI BONPOCHI BUHEPOBCKOM U
KariMaHOBCKOW (hurnbTpaumum, NOCTPOEHUS HOBbIX TUMOB OOHOMEPHBLIX M MHOTOMEPHbLIX BECOBbLIX OKOH, KWUX-
n BUX-mnnbTpoB Ha UX OCHOBE, a Takke WX MPUNOXeHue K HekoTopbiM 3agadam LIOC. Kpome Toro, B
OOKMnaze pacCMOTPEH HOBbIN KriacCc aToMapHO-gopakTanbHblX yHKUMIA (ADPDP) 1 nx NpuMeHeHVe K 3agavyam
CMHTE3a aHTEHH.

C nomoubto Teopun AP a Takke HoBoro knacca AP® peweH psg nNpobnem, BO3HMKAKOLWMX B
undpoBoin 06paboTke OAHOMEPHBLIX M MHOTOMEPHBIX CUrHamNoOB, aHanM3e U CMHTe3e aHTeHH, aHanmie 3l B
mMeguumHe. CneayeT 3amMeTUTb, YTO NpeasioKeHHbIE U 0OOOCHOBaHHbIE METOAbl MOrYT ObiTb MCMNOMb30BaHbI
npu 00paboTke UMPPOBLIX CUrHaNoB OOMMIEPOBCKMX  paguonokatopoB, PJIC ¢ uudposbim
CMHTE3MpPOBaHMEM anepTypbl aHTEHHbl, NMPW paspelleHnun U CKaTUM CUrHanoB, Mpu OPMUPOBaHUA U
o6paboTke wm300paxeHUn B peanbHOM BPEMEHM, B 3ajadax TenemMeguuuHbl, MaTeMaTU4ecKoro
MoOenMpoBaHnst BUO3ANEKTPUYECKOTO reHepaTopa cepAaua, KOMNbITEPHOW Tepmorpadum n Tomorpadgun.
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This report is dedicated to applications of atomic functions (AF) to various problems of digital signal
processing, carried out in the IRE RAS (Moscow) during 1993-2003. Atomic functions were discovered in
early nineteen seventies of 20th century by V.A. Rvachev and V.L. Rvachev. Applications to various subjects
of mathematical physics, statistical analysis of random processes and fields, signal and image processing
have been developed in collaboration of V.F. Kravchenko with V.A. Rvachev, their students and colleagues.
The applied problems considered in this report are as follows: antenna analysis and synthesis, digital radar,
medical termography and tomography, signal compression and coding, et. al. Among interesting results is
the newly developed family of atomic-fractal functions and its use in antenna analysis and synthesis.




