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CHUHTE3 CUTHAJIOB PSIJIAMM XAAPA B JIBOUMYHOM CUCTEME
CUYUCJIEHUA
SYNTHESIS OF SIGNALS BY HAAR SERIES IN BINARY NUMBER
SYSTEM

Annomauyun. Ilokazano, umo Ha O0CHO8E 00BEOUHEHUs CEOUCME
aneopummos npeobpazosanutl Xaapa u ocobenHocmel CYMMUpPOBAHUsl pPSIO08
Xaapa npu 0souunoM 3a0aHUU APSYMEHMOE YOAemcsi NOLYYUMb MAKCUMATLHO
hhexmusHblll 8 BLIUUCTUMENbHOM OMHOWEHUU AN2OPUMM 00pabOMKU.
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Summary. It is rotined that on the basis of association of properties of
rapid algorithms of transformations of Haar and features of adding up of rows of
Haar at the binary task of arguments a refurbish able function it is succeeded to
get the maximally effective in a calculable relation algorithm of treatment.
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IlocranoBka mpodaeMbl M aHaau3 JuTepatrypbl. CoBpeMEHHbIE
BBICOKOA(D(EKTUBHBIC aJITOPUTMBI OOpPaOOTKHM CHUTHAJIOB U HU300paKeHUMU
0a3apyroTbCsi, B OCHOBHOM, Ha METOJIaX BEWBIIET-aHAJIN3a, CPEIU KOTOPBIX
3HAKOBOE MECTO 3aHMMAET KJIIACCUYECKUH OpTOTOHAJbHBIN 0a3mc Xaapa [1- 4].
Oyukiuu Xaapa TO3BOJSIOT OLICHUTHh JIOKaJIbHBIE CBOMCTBA HCCIEIYEMBIX
CUTHAJIOB M MX YaCTO Ha3bIBAIOT BelBieramu Xaapa [5, 6]. Tak e BaXXHbIM
CBOMCTBOM CHCTEMbI Xaapa SIBJIICTCA MUHUMAJIbHBIA O0BEM BBIYHMCIICHUM, Kak
JUISL  TIPOIEAYphl TOJY4eHHS KOIPPUIMEHTOB, TaK H JUIsl  TMPOIEAYpPHI
CyMMHUpOBaHHs psifoB Xaapa. [losTromy BecbMa akTyanbHOW sIBIsSIETCS 3ajada
UCCJICIOBAHUS BBIYUCIUTEIBHBIX BO3MOXKHOCTEH CHUCTEMBI Xaapa Mpu JIBOUYHO-
KOAMPOBAaHHOM 3a/laHWU apTyMEHTOB W TapajuiebHOM CIOCO0E OpraHM3aIuu
BBIYHCIICHU B CTICIIMAIM3UPOBAHHBIX MPOIIECCOpax 00pabOTKU CUTHAIOB.

M3BecTHO MHOTO BapuUaHTOB AJTOPUTMOB M YCTPOWCTB 00pabOTKH
CUTHAJIOB B NHUCKpeTHOM Oa3uce Xaapa [1,3,4, 6,7,8]. OCHOBHBIM HETOCTATKOM
TaKMX CXEM SIBJISIETCS TO, 4YTO HX apXUTEKTypa B OOJBIIMHCTBE CIy4acB
HEaJIeKBaTHA CTPYKType peliaeMoi 3aJayd WiIH CTPYKType BHYTPEHHHX CBSI3ed
MOJICITUPYEMOTO MPOIEcca, YTO BJICYET 3a CO00M OO0JBIION 00bEM BBIUMUCICHUM
WM 000pYyIOBaHMUS.

Heas crarbu. Pa3Butue meronoB mnpeoOpazoBaHuil Xaapa Ha OCHOBE
OOBEMHEHUS CBOWCTB OBICTPBIX aJNTOPUTMOB Xaapa U OCOOCHHOCTEH
CYMMHPOBaHMSI PSAOB Xaapa IMpPUd JBOMYHOM KOJUPOBAHHH apPTyMEHTOB
BOCCTaHABIIMBAaeMON (PyHKIIMM, 4YTO TO3BOJUT TMOJYYHTh MAaKCHMAaJIbHO
3¢ (HEKTUBHBIN B BEIYUCIUTEILHOM OTHOIICHUH AJITOPUTM 00paObOTKH.

Moaudpukanusi npoueayp BbIYHCJICHHS CyMM Xaapa B [IBOUYHOU
cucreMe CcuHMcjaeHdsi. B 1UGPOBBIX yCTpPOWCTBaX HAXOIUT MPUMCHCHHUE
W3BECTHBI METO/I BOCCTAHOBJICHUSI MCXOAHBIX JIAHHBIX, 3aKITIOYAIONIUNACS B TOM,
YTO TPOM3BOMAT aHAIM3 pas3psAOB JBOWYHOM 3amWcu HOMeEpa OTcYeTa
BOCCTaHaBIMBaeMOW (YHKIMM W  3aTeM CYMMHUPYIOT  KO3(DPHUITMEHTHI

OpPTOrOHAJILHOTO MPeoOpa3oBaHus Xaapa ¢ COOTBETCTBYIOIIMMH 3HaKamu [2].
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m,
3agaBasch ko3 puuneHTaMu Xaapa apj U moJarast Ajtst IpocToThl N=2"°
3aIMIIEM MOCIIeI0BATEIbHOCTh BEIYMCIICHUH B CIICAYIONIEM BUC

mg 2m—1

I:)n (X) =a; + Z Zamj X mj (X) (1)

m=1 j=1

BumecTo kod(durmentos Amj Gonee ymoOHO ONEpHPOBATH C YKMCIAMH
m-1
brj =2 2 Apj . Torma (1) MoXxHO TepenucaTh Kak

mo 2m—1

I:)n (X) =a; + Z mej sgn A mj (X)

m=1 j=1
W3 ananu3za cBoicTB QyHKIME Xaapa [2] jerko BUACTh, UTO I KaXKI0TO

¢ukcuposansoro “ X B 9T0i cyMMe Haiigercs He Goiiee yeM My OTIMYHBIX OT
7 Cj ¢ 1<j<2™t
HYJIS cllaraemselX. [[edCcTBUTENBHO, CPEH OTPE3KOB “mj ¢ 1= ] JUIIb OAUH

COZEPXKHUT TOUKY X. ITycTh 310 Oyaer otpe3ok £ m, jm(X) . Torma

2m—l

mej SAN ¥ mj (X) :bm’ jm(x)sgn)(m' jm(x)
=1

", CJIeI0BaTEIbHO,
Mo
Pn (X) =a; + me1 Jm (X)Sgn Ams Jm(x)
m=1
B [2] yTBeprkaaeTcs u JOKa3bIBACTCs CICIYOIIAs TEOpeMa.

Ecnu B nBomuHOM cucteMme cuncienns x=0, &1, &,..., &s..., TO

Mo
I:)n (X) =a + Z(_l)gm bm,jm

2
o] (2)
T'a€ OITATH TAKHU B I[BOHqHOﬁ CUCTEMCE

Jm']-: &1 82... Em1 (3)

(mpu m=1 mpaByto yactsh (10) HamO MoOJAraTh paBHOM HYJIIO).
3nech Bce €s— ABOMYHBIE MUPPHI, TO €CTh MO0 HyNH, MO0 eauHuUIbl. B

NECATUYHOM cucTeMe 3HaueHue x u popmyna (3) OyayT BRIMISAECTh TaK:
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X=82 46,27 4. +8,27° +...,

jm _1: 6‘12m_2 +822m_3 +...+ gm—22+gm—l'

N3 (2) u (3) cnegyer BecbMa MPOCTON CIOCOO BBIYMCICHHUS P.(X) na

OBM, ucnoyb3yIKX TBOUYHYIO cucTeMY. Tak Kak apryMeHT X 3aJaeTcCsi CBOUM
JIBOMYHBIM npenactaBieHueM x=0,e1,7,..., TO IPU KaXJAOM M JIETKO BBLACIUTH
muppsl €1 &... &mi1. IS 3TOTO HYXKHBI TOJBKO MPOCTEHIINE JIOTHYECKHE

omepanuu. [lo 3HaueHWsIM M U J;, MOXHO CGHOPMHPOBATH aapec sUCHKH,

b

coaepxaied ~m,jn, . Ecnu cnenyromas nuudpa B ABOMYHON 3amucu yucia x (To

€CTh &) paBHA HyJII0, TO ~M, j; npubaBiseTcs K HAKAIIMBAEMOl CyMMe, a eClu

cienytomas nudpa pasHa 1, To bm, jm BBIUYHUTACTCS:

Ly =Lyt (_1)8m bm,jm (4)
rre M=12,..mq

Hauas ¢ Zg =y, nonyuum Zm, = P.(x) .

Paccmotpum  paboTy anroput™Ma NOpU  BOCCTAHOBJIEHHHM HCXOJHOMN
uHpopmanuu, Hanpumep, npu x=0,010. ITpucBauBasg m 3nauenue 1 o Gpopmyie

Jm=0, &1, &,..., &mat] BBIUUCIMM HHICKCHI Ko3(duimeHnToB Xaapa, KOTOpBIC
OyIyT paBHbI
jn=0+1=1, u bm,jm =byy

OnpenenuM Temepb 3HAaK 3TOro Ko3d@uimeHTa, aHAIM3UPYs NEPBBIMA
pasps1 OCJIe 3ansaTol B JBOMYHOM IPEICTABICHUHN YMCIIa X, U TaK KaK OH paBeH
0, xoadpduuent b;; OepeM €O 3HAKOM ILIIOC. AHAJIOTMYHO MpH M=2 u 3
Jm=0,010+1=1 u j,=0,010+1=2 ko3dpdurmentsr by; u b3, cymmmpyroTcs co
3HAKOM MHHYC W TUIFOC COOTBETCTBEHHO. TakuM oOpa3oM, 3HAYEHUE HCXOIHOU

¢bynkuuu B Touke x=0,010 onpexnensercs kak

P,(0,010) =a; +by; —by; +bs, (5)

International Scientific Journal “Internauka’” http://www.inter-nauka.com/



International Scientific Journal “Internauka” hitp://www.inter-nauka.com/

Taxoii e pe3ynbTar JaroT KIaCCUYECKHUE BIUMCICHHUS.

B kaxaoM 1uKiIe€ TPUBEICHHOTO aJfOPUTMa MPOU3BOAUTCS OJIHO
CII0)KEHHE M HECKOJIbKO JIOTHYECKHX OMNepaluid, U 00IIee YUCIIO BHIYUCICHUN B
OJTHOM TOYKE CTPEMHUTCA K 3HAYEHHUIO JIBOMYHOTO Jorapudma pasMepHOCTU
0a3uca Xaapa, a Bce Bpems cymmupoBanus coctaBuT Q=N log N, rae N — umcio
JUCKPET apryMeHTa Ha €IMHUYHOM WHTEpBAJe.

HenoctatkoM paccMOTpeHHOTO METOJla SIBJISIETCS €ro BBIUMCIUTEIbHAsS
n30bITOYHOCTh. [lokaxkeM, 4YTO 00bEM BBIUHUCICHUNW MPU BOCCTAHOBIICHUU
UCXOAHBIX JAHHBIX MO Kod(¢uimentam Xaapa B ABOUYHOU CUCTEME CUHUCICHHUS
MOJKET OBITh CYIIIECTBEHHO YMEHBIIIEH .

JUtst 3TUX Uened mpexzae, YeM CyMMHUpOBaTh KO3 ¢uuMeHThl Xaapa Ha
OCHOBaHUM aHaJIW3a IBOMYHBIX Pa3psA0B B JUCKPETHBIX TOUKaX BOCCTAHOBIICHUS

UCXOJHBIX PYHKIIUH, chopMuUpyeM cyMMbI cieayromero suaal9, 10]:
Ay=Cy+Cy; A=Cy—-C, ; A=A+C (D, (6)

e 1=23,...N=-3) K :1[(%)+2.

Tornma cymmupoBanue kodhduirieHToB Xaapa B KaXIOM TOUKe

BOCCTAHOBJICHUS MOKHO IMPCACTABUTHL B BUAC!

Pa(X)=A; + bm,j:{1 (=1°m (7)

rae jm=e1s... emat+(N/2-2) 11 mepBoro ciaraeMoro, U Jm=ei... ematl
JUTSL BTOPOTO CJIaraeMoro, mpuaemM m=mp.
Tak B ciygae, ecmu N =8 10 mponecc BeluMcIeHHi OyIeT HAYMHATLCA C

OIIpCACICHUA COOTBCTCTBYIOIIUX CYMM BHJA:
PAp=Co+Cy; A=Co—Cyp; Ay =~y +C5;
Ag=Pg—C3; Ay=A+Cy A=A-C,;
3aTeM OCyIIECTBIAETCSA BOCCTAHOBIEHHE TAHHBIX B KAKIOH TOUKE OTCUETA

UCXOJTHOM (PYHKITMH MO BBIPAXEHUIO (/) C y4€TOM TOTrO, YTO MEPBOMY OTCYETY
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cooTBeTCTBYET ABoMYHOE npenacrasienne Buaa 0,000, sropomy 0,001, Tperbemy
0,010 u .11 iyt Touku 0,010 momyanm: jm=0,010+2=3 u j n=0,010+1=2.
P3(0,010):A3+b32 == AO _C3 +b32 :CO +C2 _C3 +b32 UJINn C

neonursivi unnexcamu, P3(0,010) =a; +by; —byy +bs;,

3HaueHUsT WHACKCOB KOA(P(UIMEHTOB M WX 3HAKOB COBIMAJAIOT CO
3HAYEHUSAMH, ONpPE/ICICHHBIMU Ha OCHOBE CBOMCTB KIJIACCUYECKHX (DYHKIIMMA
Xaapa, HO KOJIMYECTBO OTEpalUii THUIA CIIO0KCHHE-BBIUNTAHUE COCTABISIET TIPH
stoM 2(N-1) Bmecto N log,N usBectHoro meroza [2].

BoiBoabl. [lpennokeHHble aHAIUTUYECKHE METOJAbl CHHTE3a CHUTHAJIOB
psnamMu Xaapa, Ha OCHOBE OOBEAMHEHUS CBOMCTB OBICTPBIX aJTOPUTMOB
npeoOpa3zoBanuil Xaapa U 0COOCHHOCTEH CyMMUPOBaHUS KOA(POUIIMEHTOB ITHX
npeoOpa3oBaHUl MPU JBOWYHOM 3alaHWHA apTyMEHTOB, IO3BOJIMIM TIONYYUTH
MaKCUMaTbHO J(P(GEKTUBHBI B BBIYUCIWTEILHOM OTHOIIEHWH aJITOPUTM
oOpabotku. [loimyueHHbIE BBIpAXKEHUS XaPAKTEPU3YIOTCS  OJHOTUITHOCTHIO
MPOIIETYp, JIETKO MPOTPaMMHUPYIOTCS M Hambosee MpUeMIIEMbI I pa3paboTKH
BBIYHMCIIUTEIBHBIX CPEJICTB C PA3JIMYHBIM YPOBHEM Mapajlieu3Ma U CI0KHOCTHIO

BBIYHUCIIMTCIIBHOTO IIponecca.
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