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I. BBelIe!!l1.ê 

Ha.m1'l:He O]1TmW-MeXaIllP.feCKHX n 8JIeI<TpomIllX ,ILliCTOPCID1, npacyiuax B 
TOM I1Jlli UHOll CTeneHI1 JOOÓOMY aBTOMaTHanpOB8HHOr.1Y Har,nepnTeJIDHOMY YCT
pOfiCTBY, aaocar nCI<aJKeHlliI B nanase naMepemül:. IIo3ToMY raxae YCTPOllCT
aa 'IlOMeiKaT OOH3aTeJIbHOH nponenype I<8JlliÓpOBIill, B XO,I(e xoropoã ,I(OJDKHa 
OI:lTl> nposepeaa 3Ha'tlmvroCTl> 8TI:iX nCRaiKemüt YI Hafi,neHo zx QJYHKIU!OHaJlliHOe 
OnncaHne, n03BanHIDll.\ee rrOCTpORTl> npeOOpaaOBaHHe M~ CnOTeMaMH ROOp
,I(llH~T npHOOpa R R300paiKeHRH, ROMileHCnpyromee ,I(nCTOpCHH npHóopa no BCe
MY noJIro R3MepeHHR. KaJInOpOBRa COCTonT B R3Mepem1H 3TaJIOHHOrO n30ópa
iKeRRff (OOH'tlRO aTO perneTRa, oopa30BaHHaR KpeCTaMl1, Roop,I(llHaTU ueHTpOB 
ROTOpHX R3BecTHH c BUCOKOH CTerreHl>ID TO't{HOCTn) R nOCJIe,I(yromMX BU'tlHCJIe
HHfi ~ YCTaHOBJIeHHH KaJIn0POBO't{HHX rrpeoópaSOBaHl1H n TO't{HOCTHHX xapaR
TepHCTHR rrpROopa. 

TaRRM OOpa30M, nOCJIe trpOBe,I(eHHR nSMepeHHít RaJIM0POBO't{Hoi1 perneTRn 
R onpe,I(eJIeHHH ROOp,I(HHaT ueHTpOB N RpeCTOB, HaxO~CH Ha Refi, MIl 
óY,I(eM paCnOJIaraTl> ,I(BYMH Ha~opa Roop~HaT: 

N 
Roop~HaTU ueHTpOB KpeCTOB B 3TaJIOHHOfi cnCTeMe;{Xi'Yi) i=1 

{UitVi! :=1 - ROOp,I(HHaTH I~eHTpOB B cncreve xoopnanar npaoopa. 

IIocJIe COBMemelmR Ha'tlan OTC't{eTa n rrpe,I(BapnTeJIbHOrO MacrnTaOHpOBa-
HIDI oceã u, v (~rrepeXO,I(a OT OTC't{eTHliX e,I(RHHU B MM) Momo cpas-
HIlTl> ,I<aK OTJIH'tIaroTCH namrse H3MepeHliÍÍ RaJlliÓPOBO't{Hofi peuerxa OT ues 
CaMOM. ECJIH B ~OM i -M Y3JIe perneTKH OTJI~Tl> BeRTOp 

dxy . =~dy~ C Kor.mOHeHTaMn dx . =x . -u . n dy. =y . -v . (OOW!HO me 
11 1 1J.1 111 

npnO,I(JiTCH YBeJIWUmaTl> B ro3 paa ,l(JDl BRSYaJI:bHOrO rrpe,I(CTaBJIeHIDI), TO 
MIl rro~mM KapTY. nCKaJKeHRit. Ha pRC. r rrpencrasaeaa TaRaR xapra )J)UI 

aBTOMaTa PEPR "11/, RMeIOmM xapaxrepauâ I rro,n;yllllw pOp a SIll:lM" Bn,IJ;. IIpH 
OOJIDillOM 't{nCJIe YSJIOB N eme OOJIee Har~HO npe,I(CTaBJIeHR9 RCRaJKeHli:H 
B B~e nOBepXHocTn, HaT.ffH,YTO:H Ha BeRTopH dXYi ' OTJI~eHHI:le rrspneH
~~pHO K nnOCKOCTR (x,y) • llpHMep nO,I(ooHofi nOBepXHocTH )J)UI as
TOMaTa A3JlT-2/160, npRBe,IteHmrtl lia pnc. 2, rr03BOJIlieT ,I(aTl> OlleH:b Bblpa
3RT8JIDHYD RHTepnpeTanHID MaT9MaTH'tIeCROfi Sana't{H rr~eRIDI RaJInOpOBOll
Horo npeoOpaSOBaHnH RaR TaKOrO rrpHo~eHHoro npe,I(cTaBJIeHRH aToM rro
BepXHocTH 

x F(u,v:A) y. = G (u , v: B) (I) 

l~v.ah~eHH~ilQKHrnrryT I 
uef;;BMX HtC.)J",1\OR1USI 
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KOTopoe ~ÓYID R3MepeHHYID TO~KY (u,v) rrepeBO~T B TO~KY (~,y) ,~e~a

II\Y1O lcaK MO~O ó~e K 8TaJIOHHOMY 3Ha~emno 8TOfi TO~Iili (x, y) • IIpR 8TOM 

ÓXff30CTb ~O~Ha ÓUTb O~RHaKOBa BO BCeX TO~Kax rro~ H3MepeHHH. MepOH 

Ó~30CTH, T.e. KpRTepReM Ka~eCTBa npHÓ~eHHH (I) OÓuqHO c~~aT cpe~

neKBa;n;paTlfC:IHHe 3Ha~eHIDI: 

2 1 Á r- 2 2 _ 1 N _A 2 (2)S = -NL(x,-X.) i Sy - N~(Yi Yi) 
x i=1 1 1 1=1 

(3)
S =J S2+S2'R x Y
 

~ pern8HHH 3~a~R no BUÓOPY TaKMX HaóopOB KanHÓPOBKH Ko~~eHTOB
 

·A R B B (1), KO'I'OpbI8 oóeCne~HB810T MHHHMH3a.I:(IDO KpRTepneB Ó~30CTll, 

OÓuqHO rrpRMeIDIlOT M8TO~ ,HlliIM'eHbIlIMX KBMpaTOB (MHK). C Bl:ll1HC~'lliTeJIbHOH 

TO~KH 3p8HHH aTO CBO~11:TCíl Ie peiuenmo C11:CTeMbI HOP/~HHX ypaBHeIDIH, 
~C~O KOTOpUX paBHO OÓm~MY ~11:C~ Ko~~eHToB 3 . 

C~e~eT OTMeT11:Tb, ~TO B JOOÓUX rrpaKTlfC:IeCKKX' 11:3MepeHHílX TpeóyeTcH 

11: ooparuuã nepexon OT (x,y) 1< (u,v). B C~ He~HeHHOCT11: rrpRMoro 

rrpeoópa30BaHHH (I), ero OÓU~HO HeJIb3R rrpocTo OÓpaT11:Tb, ~TOÓbI rrO~11:Tb 

oópaTHoe 

r- -1 " -1 
u = F (x,YiA') v =G (x, Y i B ') ,	 ( 4) 

2 

II08TOMY rrpaxonarca peuiars aHaJIorlfC:IHYID aanasy MHK .D:JIíl rroJIy~eHRR: KO~ 

WHqHeHTOB	 A' R B I • 

Orrl:lT Hcc~e~oBaHHH rro K~ópoBKe H3Mep'MTeJIbHHX aBTOMaTOB 11: 6ecWHJIb
MOBliX Te~eBH3HOHHHX CHCTeM c~eMa ~aHHbIX 71,4-7/ rrOKa3llBaeT, ~TO B C11:C

TeMax co 3Ha~HTe~HbIMH He~HeHHHMH ~CTOpCHHMH HaHÓO~ee ~e~ecooópa3

HaR'WOpMa npeoópa3qBaWnH (I), (4) no~aeTcR rryTeM pa3~0~eHHíl rroBepx

HOCTH HCKaJKemm: no C11:CT8Me .ILBYMepHHx rrOJm:HOMOB. Buõcp HaHÓO~ee rrpoc

TOH CHCTeMbI ,IU3YMepHliX rro.mmOMOB crerrena m 

m J 
iF(x,YiA) =	 L. L.a xj-iy (5) 

j=l i=O q 

c q=[ j (j;1 ). +i] npnaozar K BbI~HCXffTeJIbHIDiT TpY~HoCTmJl npa pememnr 

CflCT8M HOpMMbHHX YPaBHeHI'!H, ~TO nOTpeÓOBaJIO BH~HCJlemti1 c Y,ILB08HHOH 
TO~HOCTbIO naze na TaKHX Ó0jgillHX 3BM, xax ICL-1906 H coc-6500 /4,5/. 

B 8TOM CBR3H B paóoTe 6/ Ól:lJIO rrpoBe~eHo 11:CC~e~OBaHHe rro BHÓOPY 

CHCTeMH rrO~HOMOB H HX CTerreIDI m • EUAO rrOKa3aHO, ~TO ecm'! BM8CTO 
CHCTeMbI (5) HCrrOJIb30BaTb opTOrOHa.JIbHHe rrO.mIHOMU, TO MO~HO OÓOMTHCb 
óes B~HCJIeHHH c ,ILBOHHOH TO~HOCTblO. CT8rreHb rrO~HOMa,eCTeCTBeHHO,OKa

3aJIaCb 3aB11:CHmeH OT He~He~OCTH HCK~eHHH. ECJIR ~ H3MepHTeJIbHHX 

CTO~OB ,I(OCTaTO~HO m=1 ,TO,IVIR aBTOMaTon na MeKTpOHHo-JlY'IeBbIX TPYÓ

Kax Tnrra A3nT-2/160 rrOTpeÓOBaJIOCb YBe~HTb m ~o 5. ~8JIDHeiim8e rro
Blllli8Hlle CTeneIDI ~aBaJIO Me~~eHHoe y~rneHHe B Y3JIax, HO rrpHBO~O K 

pa3HOMY, B03pacTaHmo OIIIMÓOK arrrrpoxcaaanaa B MeJI\Il:oY3JIHHX. PeKOMe~OBaH
Hoe B ;6/ 3Ha~eHlle m=5 , llCXO~Blliee 11:3 KpllTepHH (2), 03Ha~aJIO BH

~HCJIeHHe 42 K~ÓpOBO~HHX Ko~~eHTOB ~ rrpílMoro TaKOrO ~e KOJIH

~eCTBa - .D:JIíl oópaTHoro rrpeOópa30BaHHff) 11: COOTBeTCTBYIDmnx BpeMeIlllliX 

3aTpaT KaK Ha rro~eHHe 8THX KO~HUlleHTOB, TaK H Ha RX rroc~e~mee 

rrpllMeHeHHe	 B npOrpaMMaX ~~TpaqRH. 

IIOKa B~HCJIeIiIDI rro rrporpaMMaM K~óponKH 11: cDHJThTparurn: ,I(~ aBTO
MaTa AaITT-2/160 rrpOBO,I(HJIHCb ~JIaiiH Ha ÓOJIbillOM 38M COC-6500 3aTpa

TU MaillHHHOrO BpeMeH11: 6bI.~ CpaBHHTeJThHO HeBeJIllRM, HO c nepeXO,I(OM K 

oópaÓOTKe ~aHHHX Ha MarnHHe c MaJIOH 38M' CM-4 rroTpe60BaJIHC~ KaKMe-TO 

Mepu rro YCKOpeHmO K8JIRÓpOBO~Hl:lX B~HCJIeHRH. 

KaK rrOKa31:lBaJI OITl:lT KaJIllÓpOBKR "crmpazsnoro H3MepHTe~" /8/, ne

,I(OCTaTO~HOCTb anrrpoKcHM8UHH MOX8T ÓHTb KOMITeHcKpoBaHa llpHMeHeHReM HH

Teprro~IH	 c HCrrOJIb30BaHHeM KapTH OCTaTKOB (dxi,dy
i

) • H~He Ha 

A3nT-2/160	 KaJIHÓpOBO~HO~ pemeTKH c MeJIKHM maroa (1,5 MM rro Ka'i,II;ofi H3 

oceH) H ,I(OBOJIbHO ÓOJIbillHe pa3MepH orrepaTHBHO~ rraMHTH 38M CM-4 n03BO

~ nOCTaBHTb Bonpoc oó oTKase BOOÓme OT anrrpoKCHM8UKH ~MepHl:lMH 

rrOJIHHOMaMH	 H 3aMeHOn ee Ól:lCTpO~ HHTeprrO~OHHOH KOMITeHcauneH'HCKa

~8~~.KoMnPOMHCCBHM pelIleHH8M RBnReTCR KOMóHHHpOBaHHl:lH MeTO,I(: rrpOBeCTH 

arrrrpOKCHMauRIO nOJIHHoMaMH TpeT~efi CTerreHH (Bcero 10 Ko~eHToB). a 

3 



OCTaT01:IHhIe HCKaXmIUm IWMneHeIrpOBaTI:> no YKpYnHeHHOll pemerxe c nOMOD..\I>IO 
.I03YMepHOÜ mmeiiHOll HHTepnOJIH~. 

HaCTORmaR paÓOTa H nOCBRmeHa CpaBHHTe~HOMY Hcc~e~OBaHHro Tpex BhI
menepeuacaensax nO~O~OB K xanaopoase: annpOKCHMaLUIOHHOM,Y, HHTepnOJIR
lUfOHHOMY H ROM6.mulpOB8.HHOMY. 

;2. mMepHaR HHTepnOJliIUHfI B nprn4oyro~HI1X H Rocoyro~Hl!X
 

KOOP1IHHaTax
 

Ec~ cj)YHKIU1lI HCRaJKelntif d (x, y) H3BeCTHa B "tleThIpeX yanax xazaopo
BO"tlHOll perneTKH(xi'Yi)' i=~, OKpy~aromHX HeROTOpYIO TO"tlKy (x,y) , TO 
npHÓJIIDKeHHOe 3Ha"tleHHe aTOM WYH~H B ~aHHOM TO'tIKe (pHC'.3) MO]!\eT ÓhITI:> 
BhI1:JHC~eHO no c~e~romeM MHTepnOJIH~OHHOM	 wopMY~e 

d (x, y) = (l-p) (l-q) d (xl ,y1) + (l-p) qd (x 2 'Y2) +pqd (x 3 'Y3) +p (l-q) d (x 4 ' Y4) , 

(6) 
x-xl Y-Y1 

r~e , q=~ , a h h - paCCTORHHe M~ Y3~P=h";- x Y
 
MH no OCRM.
 

KaK BM,IUiO, ,ltJIJI BWn:IC~emlli 

HeOÓXO,IUrMo no 3a,IJ;aHHhIM x , Y 

20] onpe~e~TI:> HH,lteRChI HHBHero 
~ ~eBoro ya~a TOM RlJefiKH, B 

ROTOpy1O nonana To"tJKa. EJIaro':%,":J
y,+'I:n~I-- - - - - J ~	 ,ltapR nOCTORHCTBy marOB perueT

KR hx R hy , Xpa.IDl:TI:> ee 

3TanOHh~e Roop~HaThI HeTi f 

HeOÓXO,ltHMOCTH, T.R. OHH ~er

RO BhI"tlMCJIHIOTCH no HOMepy Y3
~t·P"1l 

~a. 

PRC. 3 

He~eHHHe KOOp,ltRHaThI Tex ~e Y3~OB {ui,viJ~=1' COCT~~e Ma?
CRE ~aHHI1X RanHÓPOBKK, ~O~ ÓhITI:> npeoÓpaaOBaHH B ~YMepHHH MacCHB 

DX(I,J), DY(I,J) , I=W, J=.,..-;M ,r,Ite K R M - 'tfirCJIO ya

~OB perneTRR no BepTHKanH H ropHaOHTanR COOTBeTCTBeHHO. 

E~ee npOCTO WOP4Y~ (6) BhIr~T ~ oópaTHoro npeoÓpaaOBaHHR OT 
aT~OHHOM npHMoyro~HoM CRCTeMH (x,y) R He~eHHoM RocoyranhHOfi 
(u,v) .).LJI.q TO"tlKH (x,y) HaxO.D;JIT IDI,IJ;eRChI I,J aesoro HIDKHero yana 

JI"tIetiKH, B KOTOpOít OHa HaxO,wITCH, I=[':i/h +1J , J= [x/h +1 J • ay y . 
TaIOKe p={x/hx} ,q= f Y/hy} (l· 1 R t·} - CID.mMhI D;e~oH 11 ,ItPOÓ-

HOM "tlaCT8ít cooTBeTcTBeHHo). TIoc~e aToro	 WOPMY~ (6) ~ oÓpaTHoro 

u= (l-p) (l-q) u1+ (l-p) qu 2+Pqu 3+p (l-q) u4 (7){ v= (l-p) (l-q) v 1+ (l-p) qv 2+pqv 3+P (l-q) v4 

rne u,' v. - 3HaqeHHH KOOp,ItRHaT "tleThIpeX yanoa, BhIÓpaHHhI8 Ma raõ
~ ~ . 

.mm DX , DY no MH,lteRCarvf I H J 

PeanHaOBaTI:> aH~OrH1:IHYID npOCTyro npOD;e~PY ~ npeOÓpaaOBaHHff Ma 
He.mrHeMHoít CHCTeMH B aTWIOI~ He y~aeTCH. T.R. B peaY~TaTe HCRaJKe

JI
 HHM ya~ pemeTKH B CHCTeMe (u,v) oÓpaSYDT HepaBHOMepHYID nPHMoyro~


HYIO ceTKY. a COCTaB.lliIIOT llev 
ThIpexyrOJIbHIDUI ,ltOBO~HO C~OJK

HOM WOpMhI (pRc.I).2 
O~HaKO. RaK noxaaann TO"tJ

HhIe RaMepemm. ec.mr mar M~

~ ya~aMH npeaauaer MaI\.CR
1 MaJThHYID Ma Be.mrllHH dxy i ' TO 

3TOT "tJeThIpexyrOJIbHHK MO~O 

u	 C"tlRTaTI:> napanne~orpaMMOM. 

Tor~a BeJ]l{tIRlIhI p H q MO~PRC. 4 
HO onpe.rte.mrTI:> KaK OTHOrneHRfl 

~H OTpeaROB (l,b ) K (1,4) R (1, ~) K (1,2) COOTBeTCTBeHHO (CM. 

pHc.4). TIepeHecH Ha"tl~O Koop~HaT B yae~ 1 H npOBe~ HeC~OJKHhIe BhI

trHc~eHM. nOJIYLIHM: 

u - t v - t	 vu 2o 1vo o 1u o	 4
• r~e v t= (8)P=u - t q=v - t t 1= 4 u4 1v4 2 4u2	 2 4 

Bc~e~CTBRe Toro, "tlTO mar MeJIr,IJy Y3~aMH B HeJllIHeHHoít CHCTeM8 KOOp~
HaT ne nOCTOJIHHI,IM:. ;rr.IDI onpe.n;e~eHID:l RH,lteKCOB I H .J MOJKHO BIXÓpaTI:> 
raxae hu R hv ,"tJTo6b1 omaoaa B Hu,n;eKcax ÓWIa ae 60JIbme ± I. Ilocze 
onpe.n;e~eHHH Ha.n;eRCOB H BuÓopa ~eThIpex ya~oB Heoóxo~o npOBepHT~, 

HaxO~TCH ~ TO"tJKa BUYTpH "tleThIpexyrO~HHKa RXH HeT. TIpoBepKa ocymeCT

BJIHeTCH no c~e~ YCJIOBHH:M: 

U -t1 (v -v1) +u1 ~ oo o
 

V -t2 (u -u2) +v2 <o
o o 

u· - t 3 (v - V (9)o o 3)+u3 < o 
v u 

1._ 
-v2 , 4-u 3v - t 4 (u ~ o r,Iteo o-u1 )+v 1 t 2=u - u t 3 = v 

J	 
3 2 4-v3 

TIpR HeBHIIOJIHemm KaKorO-JIHÓO YCJIOBIDI R Ó,IOlOMY as RH,I(eKCOB ,Itoóa.WUIeT

CH RnR B~TaeTca f,ll npone~a nOBTOpHeTCH. IIpR Bblno~eHHll Bcex YC
~OBHH C"tlRTaeTCR, "tlTO TO"tlRa JIeJiGIT BHyTpll "tJeThIpe.x:yrOJIóHHKa• .n.~ee no 

K~ÓpOBO"tlHOrO npeoÓpa30BaHRH ,ltaIOT	 HHTepnO~OHHO~ wopMy~e (6) onpe,lte~TcH KOOp,ItHHaThI TOtrKH B rrpaMo

54 



y~o~Hofi CHCTeMe. ITpH STOM ec~ Ha~ano Koop~HaT B Hefi nepeHeCTM B 
HIDKIrn:fi JIeBuf1 Y3eJI, TO BBlQJY TOrO, 'tITO x,=O , y,=O , , Y4=0,x2=O 
BH'tIHCJIeHHe Koop~HaT rrpOH3BO~TCR no ÓOJIee npOCTHM Bap~eI~: 

X =(J-1)h +p·q.x
o x 3+p(1-q)x4	 (lO)J 

{ Yo=(i-1)hy+(1-p)qY2+P·q·Y3. 

B CHJJY Toro, 'tITO paccroamre MeiK,IJY Y3JIaMM B npRMoyro~Hoi{ cncreae Ko
op~HHaT nOCTOffiIHO: x y (lO) ynpomaeTcff AO CJIe3=x4=hx' 2=y2=hy'
.IJYIOmero B~a: 

x =(J-1)h +pho x xtyo=(I-')hy+qhy 
(lI) 

3. KOMÓnIUIDOBaHIlliH MeTO.n 

ITepeaneM K KOMÓHHHpOBaInWMY cnocooy KaJIHÓpOBO'IHlIX npecopaaoaaaxã, 
BUnOJIHReMoMY B ~a STana. Ha nepBoM STane npaMoro rrpeoópa30BaHRff OT 
(u,v) K (x,y) C rrOMOm:DI9 ,ILByMepHHX opTOrOHaJIóHllX no.mraoeoa TpeT:beí1: 

cTerreHH, no~eHHHX no cTagnapTHOMY MeTO~ (CM., HarrpHMep, /6/), 
ocymecTBJI.1IeTcR nepeson (u , v) B HeKoTopY1O rrpOMeJI\YTO'tIHyro CHCTeMY 

(u',v'). OKO~aTeJI:DHOe rrpeoópaSOBaHHe K KOOp~aTaM (x,y) BHTIOJIHff
eTCR Ha BTOpoM STane no HHTepnOJIHnHOHHHM WOpMYJIaM (8), (9) H (lI). 
TaKHM oópasOM,~ nPHMoro rrpeoópaSOBaHRR npH KOMOHHKpoBaHHoM enocooe 
Heoóxo~o xpaHHT:D B naMffTH 20 Ko~~eHToB opTOrOHaJI:DHHX nO~HoMOB 

( lO ~JIíi x li IO.zvm y ) li KOOp.rçRHaTU Y3JIOB penrerxa B npoMeJK;YTOq
HOit CHCTeMe (u. i, V ' ) • 

üópaTHoe rrpeoópaSOBarrne rrpH KOMÓHHHpOBaHHOM cnocoÓe BHTIOJIHffeTCff 
TB.K!te B ,ItBa arana. Ho B OTJmlIHe OT npHMoro nepooí1: 8Tan RBJIReTCff HH
TepnôJIHnHOHHHM co SHa~8HHffMH p H q ,~CJlffeMHMH no epoPMYJIe (6), 
r~e B Ka'tIeCTBe YSJIOBHX SHa'tIe~ HCTIQn:bSYIDTCR ,UBYMepHHe MaCCKBU 

DU(I,J) , DV(I,J); I=~; J=T:M , no.nyqeHHHe rrpeoõpaaoaaaaea 

Tex ae rrpOMeJIlyTO'tIHHX sHa~eHJtit (u', v' ) .JLmI BH'tIHCJIeHIDI rrpHÓJ.IIDKemrnx 
SHa'tIemrit Koop~aT (ü, v) na BTOpOM STaTIe rrpHMeH.ffiOT .n;ByMepHHe oproro
HanLHHe naHHHOMH TpeT:oef1 CTeneRE c KO~eHTaMH ~ oópaTHoro rrpe
oÓpaSOBaHR.f{. 

4. MeT01PU5a CPa:aHHTeJI:DHOrO RCCJIe.noBamyI 

llpoBepKa TO'tlHOCTHHX H BpeMeHHHX XapaKTepRCTHK rrpe~9~eHHHX rrpo~e

~ KanB6pOBO'tIHHJ( npe06pasoBaRR« rrpOBo~act Ha aBTOMaTe A3ITT-2/160 
c yrrp8BJIRDIlleA SBM CM-4. B Ka'tIeCTBe KpRTepJleB .IVIR: cpasaeaaa HCTIOJI:D3o
B8JJllCb B8JJFlHHH, no~aeMHe no <I>oINYJIaM (2), KaK .IVIR: IIpR:Moro, TaK H 
~ 06paTHoro npe06paSOBaHBR. llPR KanHÓpOBO'tIHHX zsuepeHHHX' RCnOJI:DSO
BaJI,aC'b8T8JIoltH8R: 'PemeTR8 c loIlIHIIMaJILHHM paCCTommell Mu,Dy ys.naam 
I.5 ± 0,001 MN no K~Oft OCR (CM. Rso6paaeHHe <I>p~eHTa Ha pRo.5). 

.6 

MSMepeHHe Y3JIOB pemeTKH ocy
mecT~OC:O B paóo~efi OÓJIaC
TH pasaepoa 72 x 1I4 MM. l1c
CJIe,UOBaHHe EHrrOJIHffJIOCb cJIe~_1 ' )( 
IDmHM oópasoM. ITpOBO~OC:b RS("

x 

-1,5t. MepeHHe Bcex YSJIOB pemeTKR, 
HaxO~Cff B paÓo'tIefi OÓJIac
TH. )J..Jm no.n:y-qeHIDI KO ($J)ID.UIJ	 eHTOB rrpRMoro R OÓpaTHoro 
rrpeoópa30BaHHH c nOMo~ro 

TpeT:oefi H llffTOí1: CTeneHH no
~OMOB Ron~aOBaHRCD ROOp

..)I'·l 

~aTH Y3JIOB,od03HalI8HHHX Ha pHo.5 Kpy.aO'tIRaMH.3aTeM no npe~aRaHHHM . 
npo~e.nypaM ocyrqeOTBJ.tRJllIO:D 'tlliCTO HHTapnOJISiIt'!OHHOe H KOM6mmpoBaHHoa 
rrpe06paaoBaHRH Koop~aT Bcex BHYTpeHHKX (o60SHalIeHH RpeCTKRaMK)yaxOB 
R3 O,IUIO~ OHOT9MH B ]IJ)yrrJJ H no (2) HaxO,IUJJIHO:b o~eHXH, TO'IIHOCTH npeoõpa
30BaHRR. B BHp~eHIDIX (6), (7), (8), (9) H (lI) RcrrO~SOBaJIKC:b: B 

I


OAHOM c.nyqae Koop~HaTU YSJIOB paCnOJIOJKeHIlliX c ruaroM 6 MM no ItaJK,IJ;ofi HS
 
oceã (na pac .B OÓOSHa'tIeHH KPY.lKO'tffiaMlI), a B ~yroM c.n:y-qae c marox 3 MM
 

(oóoaHa~eHH ItpeCTHKaMH). ~ CpaBHeHHH no,UoóHHM .lKe oÓpasoM ocymecTBJIH

JIOCn npeoóp,aaoBaJrne Koop~HaT Bcex yaJIOB no cT~apTHott KaJIHÓpOBO'tIHO~
 

npousnype 76/, rrpHMeHffeMOl1 na aBTOMaTe AaJIT-2/160 - rrpeocpaaoaaaae na
 
OCHOBe ~YMépHHX nOJnITIOMOB TIffTofi CTeneHH. PeSY~TaTU HCCJIe~oBaHKn npR


I BeAeHu B TaÓJIHUe.
 
Taó~uaI 

.)
MHTepnOJIffUHoHHHfi KOMÓHHHpOBa.HlfbIl1 rrOJIHHOM 5- fi
I aJIrOpHTM CDOCOÓ CTeneIDI
 

I	
l 

. ITpHMoe üópaTHoe ITpRMoe Ooparaoe ITpRMoe üópaTHoe 
I	 (MRM) (OTC.aBTOM) (MKM) (OTO.aBTOM) (MKM) (OTC.aBTOM) 

Sx =7,845 su=3,044 - 2,3IO I,m8 2,312 I, os
 
Sy =7,609 Sv =2,I5 I,373 0,'589 I,459 0,676
 

260 SR =I~29 SR =3,726 2,687 I,I93 2,734 I,253
 
; I, 

n 
3 2,OI9 I,041 1,327 O,861
 

I,787 0,833 I,007 0,704
 
975 2,697 I,333 1,666 1,1I2
 

BpeMíI .(c ) D,63 0',38 4,b4 3,86 9,32 9,32Ha IDO 
TO'tIeK 

7 
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PRO. 5 
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5. 	 3a.KJrmeHHe 

IIpoBe)J;9HHoe UCCJIe)J;OBaffHe nORaSliBaeT, 'ITO, He YCTYTIM B rO'IHOCTll 

CTaH,ll;apTHHM npoue.n:ypaM, HCITOJII>Sj'JOlIlHM )J;BYMeprrue nOJIlrHQMll nRTOll crene

HH. npe.ll)IOlKSHHHe arrrOpHTMIi ltaJIIl:OPOBKH )J;alOT cymscTBeHHHfi BWll'PIiI1l B 
It 

CROPOCTH R3..lJE:OpOBotrr!llX rrpeoOpaSOBaID{ll. CpaBHeHHe peSYJIbTaTOB, npIIBe

)J;eHl:lHX B TaOJlllI(e, nORaSUBaeT. 'ITO liHTepnOJlJIl.l;HOHHli.K arrropRTM nOSBOJIffeT 

YBeJIll:'lRT1> CKOPOCT1> B1:l'UlCJIemtii B 15 pas. npBB)J;a, cO.1CpaHe!!ll:e TO'fHOCTH 

,I{OCTHraeTC,ft sa C'feT YB6JIll:'1emm naMlrTR 313M. Heooxo.ItllMofi .I{JIff SarrOMHHa

HIDl ROOp,ltHHaT Bcex 9'(5 RHTSpnOJl.lllUl:ommx Y3JlOB (OROJIO 4 K CJIOB naM.f1TH 

3a~ CM-4). IIoTpeOHOCT1> B MeJIKOM ware psmsTKH .I{JIff oOecne'leHRlr He06xo

.ItlIMoA TO~OCTl! M0lK9T ORaSaT1>CR np9~TCTBHSM TaKme ITpl! RCnOJIbSOBaHll:H 

HHT9pn~OHHoro anropHTMa .I{JIff R~OpOBKH npH60pOB, He cHa6~eHaHX 
TaROn 9TaJIOHHO~ psm9TKoll. 

B aToA CBRSR .I{JIff npOB9,I{eHHR RannOpOBO'lHHX npeoopaSOBaHHft B psa,m,

HOM BPSMSiijI Ha MRHH-;3BM Macoa CM-4 npS,I{OTa:aJI.ffSTCi! OITTHMaJIbHllM rrpIDlle

HSRK9 ROMOHHRpOBaHHOrO MeTO,I{a 0 HOUOJII>SOBaHUSM psmeTKH 0 warOM 6 MM, 

Tps6ym{sro B'ISTBepO MSm.WS naMliTH, 'ISM RHTepnOJIRlU'loHHHA arrropRTM, R 

paOOTSIXllsro B)J;BOe 6HOTPSS CTaH.I{8PTHOA npOI:(e.IJY.PH. IIpR aTOM OJIS.I{yST 

m.cSTl> B BlUlY, 'ITO ,ll)IIr OOJII>IllIDiCTBa npaKTIfliSCKHX npRJIOlKSHHft, He Tpe6y

~ SHCOROA TO'lHOCTR OOpaTHoro nps06pasoBaHHR (HarrpHMSP, Ha 

AanT-2/160 )J;OCTaTO'lHO 10-15 OTC'I9THHX S.I{RHHI:( aBTOMaTa), CROPOCT1> ROM

6HHHpOB8HHoro MSrO,I{a npl! BHITOJIHSHHH 06paTHoro rrpeoopaSOBaHRsr MOlKST 

6HTl> YB9JIH'I8Ha B 10 pas sa C'IST OTRasa OT BToporo STarra H RCn0JII>3o

BBD.f{ TOJIbRO OHcTpOn RHTSpnOJIffI:(HOlmoA npOus.IJY.PH. 
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KYHRea C.B., OCOCKOe r.A., C~H A.~. 	 Pl0-86-518 
o KOM6MHMpoeaH_ ...TOAe KanM6poeKM Ma_PMTenIoHIIIX 
YCTpoMCTB 

PaccMO 1PettIoI "'TOaII KaJ1MCiPOBKM aBTOMaTM"IeCKMX MaMIIPMTenloHIIIX ),CTpoMCTB, 
He06xoAMMQM AI1R KOWIeMCltIlMM MCK_eHMM, BHOCMMIIIX nPM60poM B MaMepReMWe AaH
HIlle, MYCTaHoaneHMA ero TO"lHOCTHIIIX xapaKTepMCTMK. npoaCAeHO CpaBHMTenloHOe MC 
cneAOaaHMe TPex ...TOAOa: ~enPMMATOrO _TOAa annpoKCMMa~MM MCKa.eHMM AaYMep 
HIII_ OpTorOHanlo~ nonMMOMaMlt nATOM CTeneHM, CiwCTPOM nMHeMtIOI4 MHTepn~~MeM 
no Ta6nM~e MCKa..HMM M KOMOMHMPQaaHHoro -TOAa, COCTOR~ro a MHTepnonR~MM 
KapTW OCTaTKoa nocne nPMMeHeHMR annpoKCMlta~MM _HlomMX CTeneHeM. Ha npM_pe 
aaTOMaTa AlnT-2/160 nOKaaaHO, "'TO nPM awnonHeHMM KanM6poBKM C aaAaHtIOI4 TO"I
HOCTIo., Ha ManoM 3M CH-i! KoM6MHMpoaaHHIoIM _TOA ....nonMAeTcA aABOe 6wCTpee 
","CTO annpoKCMM/tIlMOHHOro • 

Pa60Ta ....nonHeHa a na60paTOPMM aW"lMcnMTenlotlOl4 TeXHMKM MaaTOMaTMaaqMM 
OMRN. 

Coo6uIMH O61.e.Iuale.tDIoro IIJIC11rI'YTI. llIlepHlollt IICCne.uollllbDl•.Ily6Ha 1986 

nepe80A O.C.&MHOrpaAOaoM 

Kunyaev S.V., Ososkov G.A., Semejkln A.Yu. pl0-86-518 
On a Combined Method of Measuring Device Calibration 

Calibration method of automatic measuring devices are considered. The ca
libration is intended to compensate distortions carried in measured data by 
a device and to obtain characteristics of Its accuracy. A compatlve study 
is fulfilled by means of three following methods: el} conventional method 
of the distortion approximation by two-dimensional orthogonal polynomials 
in the 5th degree; (I i) fast linear Interpolation using the distortion table. 
(iii) combined method consisting In the interpolation of the map of residuals 
after the approximation by lower degree polynomials. Using the AELT-2/160 
automat as an exampie it is shown that the combined methods for the call.bra
tion with the fixed accuracy works on the SH-i! mini-computer twice faster 
than the approximation of the 5th degree. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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