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Acraxos A.fl. H .op. 10 - 10837 

nporp8M!1.18 OU8HKH TO'LIHOCTHblX XapaKTepHCTHK H3MepHTenbHOf'O 

npoeKropa 5f!C-75 

OnHCBH anropHT!I.1 nporpaMMbi BPS3U, KOTOpaSI ucnonhayeTCSI anSI 

oueHKH TO'LIHOCTHbiX xapaKrepHCTHK H3Mepu:renbHOro npoeKTopa EflC-75. C ee 

TIO!I.!OlllhiO MO)KHQ OU8HHB8Tb TO'LIHOCTHbie xapaKT8pHCTHKH H .opyrHX H3M8pH

renhHb!X npw6opos, no.ao6HbiX EnC-75. 
Y'-IHTh!B8IOTCSI HenHHefiHbi8 HCK8JK8HHSI H3MepHTenbHOfi CHCT8Mhl npn6opa. 

To'-IHOCTb OU8HOK COCTaBn5teT TipHMepHO lQ MKM. flporpaMM8 H8TIHC8H8 .!l.J151 

3BM CDC 1604-A. 

Pa6oTa BbmonHeHa s J1a6oparopHH BbP-IHCnHTenbHOH TexHHKH 

H 8BTOM8TH38UHH OHJH1. 

Coo6weKae 06-..eJl)IKeKKoro BKCTBTYT& aJlepHwx accneJloB&H•i. ,lb6Ha 1977 

© /977 06 .. e6UH<!HHWU UHc•u•y• JfCJ<!pHWX UCCA<!Cl08QHUU,.lly6Ha 

I. BBe8eHHe 

B 88HHOR paOoTe OITHCHBaeTCR anropHTM nporpaMMH BPSJU , KOTO
paR HCIT0Rb30BanaCh 8RR O~eHKH TO'IHOCTHHX xapaKrepHCTHK H3MepHrenb

HOrO npoeKTOpa EITC-7~I, 21. ITpe8cTaBnaeMHR anropHTM BO WHOrou 
COBnaAaer C anropHTMOM nporpaMMN CALBPS , OITHC8HHOR B paOoTe/J/. 
Orn~HR MeK8Y 3THMH nporpaKUaMH COCTOHT B cne8yn~eM: I) CALBPS 
OpHeHTMpOBaHa 8Rft HCIT0Rb30BaHHft B KOHKpeTHOR H3MepMT81IbHOH CHCTeMe 
(meeT:& H3Mepl!Ten:&HHX npoeKropoB EITC-2 Ha nHHHH c JBM TPA-IOOI), 

I TOr8a KaK BPSJU crrocoOaa npoB08HTh KanHOpoBKy pa3n~HHX H3MepH
ten:&HHX ycTpORCTBj 2) BPSJU B OTJiwqHe OT CALBPS HCIT01Ib3yer BH
'Il!CReHHR, BHITORHReMHe C 8BORHOR TO'IHOCThD, H yqHTHBaeT aenHHeR

Hile HCKaKeHHft H3MepHTeRhHOrO rrpoeRTOpa. 

ITporpaMMa BPS3U HarmcaHa ~lUI 3BM C.UC !604-A I 41 Ha 

R3HKSX FORTRAN 63 H CODAP 1. 

2. A.lrropHTM KaJIH6J?OBKH 

TecTOBllM o&beKTOM .l(JI.fl K8.JIH6poBKH rrpoeKTOpa CJIYlltHT CTeK.JIRHHBJI 

nnaCTHHa C HaHeceHHHM Ha ee ITOBepXHOCTh rrpe~H3HOHHHM H300paKe

HHeM npauoyron:&aoR peaeTRH (pHc. I). 
BBe.rteM o6osHat~eHHe Koop~H~JtbiX ocel npoeKTopa H ayMe~ 

Y3JIOB pemeTKH, KSK ITOK838HO HS pHc.l. PaCCTO.rnmll MeJr.LtY Y3JiaMH 

pemeTKJl,H3BeCTHble C rapaHTHp0B8HHOI TO'IHOCTbll,0603H8'1RM p H q • 
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9 ft,/11] ~.~ Vi,t<V 

0 if 

(1,'/j (2~ ~~ 

~1f) (2,~ I (311 (N,f) 
0 ____. :X 

PHc.I 

llpen;IIOJIOJKHM, 'ITO CHCTeMa (x,y) KOOp~H8T rrpoeKTOpa .flllJUieTCH 

KOCoyrOJibHOA C UeHaMH OTC'!eTOB i\ H ).L ITO OCRM X H y COOTBeT

CTBeHHO H C yrJIOM ~ MGE~ OCHMH. 

· BBe,D;ell OprorOHaJil>HYD ,D;eKapTOBy CHCTeuy KOOp,D;HHaT ( S ''2- ), 
B KOTOpOll KOOp,ll;l!HaTbl ( S~, 12,'-J) Y3JIOB pemeTKl! 3aiiHCUBallTCB CJie

.D;YDDlMM o<lpa3 OM: 

ri.J = ~P , tz '-i = H (i=i, ... ,N; j=i, ... ,M). (I) 

0603H8'IHM: v:j = ( }' ij , '1.i. ·) - pa~C-BeKTOp Y3JI8 ( i , J ) • 
Ilape KOOp!(HH8T ( J i.J , ~ Lj 1 COOTBeTCTBYeT napa ( J:ij , ~ "J ) , 
IIOJIY'I8J0maHCH rrpH H3MepeHHH KOOp,D;HHaT Y3JI8 ( i , J ) (pHC.2). 
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PHc.2 

PaccMOTpHM JIHHeAHoe npeo6pasoBaHHe 

i '( = ClX·d· 
L d 

~·i..j = c xi.j 

+ g~;_i + L 

+ dw .. +~ 
d "I Lo • 

(i d, ... N· d.~ { M ) (2) 
j , ••• , 

I 

-.., ( I I 

0603H8'!HM; Y'i.j = !' ij , '2_ '-J ) - H3MepeHHbiA pan;eyc-BeKTOp 

Y3JI8 ( i, , j ) • B CRJIY Toro, 'ITO CHCTeMa KOOp!(HH8T (x,y), B006-

me roBopa, HBJIR:eTca RPKBOJIHHeiHo~. He cymecTBYeT TaKoro npeo6pa-

30B8HHH (2), 'IT0611 

- -· r.. :c r . . 
Ld 'd 

( L = i, ... , N j j = 1, ... , M) . (3) 
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BH6epeM napaMeTpbl Cl- , f, , C , d , j • H 'l_ 
0 

Ta:KBMH, 'IT06bl yCJJo

l\He (3) C06.JIIO.!(aJIOCb 11 HaHJIY'!lllliM 06pa30M11 
• ,lViR: 3TOro IIOTpe6yeM, 

'IT06bl IPYHK~OHaJI ~· 

rp = cp (a, 

= L: J";l-
"i Lj 

g' c' d ' .t 0 ' ?_. ) = :r ( ~·j 
q. [ o}:J + ttt~j 1 = 

- r. )2. 
Lj 

::: L:[((. -f.:./-~-(n' -'l··>"'J 
Lj d d ( lj Ld 

IIpi!HfLII MIDmMaJibHOe 3H8'IeHHe, T. e. 'IT06bl BbiiiOJililtiiRCb YCJIOBH.II 

ocp = a<P =of/>= a¢= of/>= '0<!> , 0 
'Qa · 'Of> C3C 'Od -:3 So '0'2• ' 

(4) 

IlOn;CT8BHM (I) ll: (2) B ypaBHeH.Hl'l (4); OIIYCTHB IIpoMeJKYTO'IHble 

BhlK.JI8l(KH, ITOJIY'IHM T(Be HOpMBJlbHHe CHCTeMbl R3 Tpex JIHHe:lffiwc ypanHe

HHH, 38ITHCaHHble ~e B M8Tpi!'IHOH IPopMe: 

(

a. J (<X,i.>) (C) (<X,J>) R· & =P· <.~,~> H Q. d = fjt· <!J.J >' 

fo d,t) '2• ({,J> 

(5) 

r.n:e M8TpHUa R eCTb 

c·" t.XoY> 

"·" ) R = <x,y> t.Y,Y> t,y,l> • 

L.x,l> <y,l> '-1,1> 

Ilp.n STOM BBe.n;eHO 0603Ha'l:eH.He: 

< 8 't > = L W. j 5. . t .. i.j 1 1,1 lJ ( i=l, ••• ,N; j=l, ••• ,M), 
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i' 

J 
,\ 

r.ne C..UKl = 0 ' eCJIH yae.n. ( K ' e ) He 6WI H3MepeH (RJllll 6WI 
H3MepeH C 60Jlbruol IIOrpeWHOCTbll), Wk.e ~ { B Ilp<JTHDHOM CJiytiae. 

PemeHHeM CHCTeM (5) CJijllt8T 3Ha'IeiDI.ll ll , g , c , d , f o H ?o 
napaMeTpoB, MHHBMH3RPYDillle !PYHI(L'(ROHaJI ~. 

I'py6o OmH60'IJWe H3MepeiDI.R: OT6paC!ffi81lTC.II CJiel(JD!lHM 06pa30M. 

06o3Ha'IHM; 

"' G: = + r 

m "" ...... " /'\ ...... "' 
':Y (a , (!,, c, d, .r o , {'.) 

<i, i > 

Ey.neM C'IHTaTb rpy6o omH60'IHI:lMR (H Bhl6pocHM Ha paccMoTpeHH.II) 

H3MepeHHble KOOP,l(HHaTbl TeX J3JIOB perueTKH, D;JI.II KOTOpbiX 

I t;., I = I r:J - rLJ 1 > 3 O;. 

IloCJie OT6paCbiB8IDI.ll rpy6o OmH60'l:HbiX KOOP,~HaT BHOBb peruaJOTC.II 

CHCTeMbl ypanHerudt (5). !IOJiytiHB OKOH'I8TeJibHble 3H8'IeiDI.ll rrapa.MeTpoB 

a , g , C. , d, J. H 2o , MOltHO orrpen;e.n.ll:Tb BeJI.H'IHHbl A , fi , 
</ H & , CJIY]taiiiHe on;eHKaM.H rrapaMeTpon .A , )L , tf H o(. , 

ROTOpble xapaKTepll:3JIOT H3MepHTCJibHJil CHCTeMJ (x,y) rrpoeKTOpa 

( o(. - yroJI Mez.l(J OC.IIMH X H J' ) • )Vr.II 8TOro 38MeTHM (pHc.2), 

'ITO 

{ 
J = ()coso{.).x +[)'<- C~s('f-o{.)Jtj +} 0 , 

tz =- ( ,.\ :YinO():X + [ )l Yt-n (!f-oe)] lf + ?• 

CpaBH.HB (6) c (2), rroJiy'IaeM: 

"' fi =Vaz+-c~ 

ci<J 9 = a_i, + cd 
o.a _ €2 

; =v~-;a;: 

f./1 A A 

c(J <X =- c;-
.f, 

A A " 

(6) 

C H8XOJI:l(eHHeM OUeHOR napaMeTpoB A , }L H lJ 38,l(8'I8 KaJI.H6pOBKH, 

B o6meM, pemeHa. BeJI.H'IHHa G;. YJ<8ShlnaeT Ha cTeneHb pacxoll,n;eiDI.R: 

Me)[l(Y xapaKTepRCTHKaMH peaJibHOI R3MepHTeJibHOI CHCTeMbl rrpoeKTOpa 

H TeMH npe,l(ITOJIOJI:eHR.IIMH OTHOCHTeJibHO Hee, KOTOplle 6biJIH HSMH 

Cl(eJiaHbl. 

7 



B Ta6.n:RUe I rrpeo;cTaDJieHH peayJr:bTaTH KaJIJI6poBoK Tpex KaHaJIOB 
rrpoeKTopa. 

Ta6Jnma I 

K8HaJI " fi (MKM if (pao;) " 3KCTI. Nrll p.q(MM ).. (MKM ur (MKM) 

I 59 IIxi5 20x4 2,500376 2,4943!0 I,5'70638 90,I28 

3 60 9xi2 I5x5 2,50IIOI 2,5I949I I,573678 II2,947 

4 55 9xi2 I5x5 2,50!508 2,544675 I,574600 95,330 

--

3. HcKnD~eHMe CHCTeMaT~eCKKX rrorpeWHOCTeft H3MepHTeRhHO~ 

CHCT8MN npoeKTOpa 

llOCJie npoBeo;eHWI KaJIJI6poBOK H3MepHTeRbHOil CHCT8MN npoeKTOpa 

ITO a.n:ropHTMY, OIIHCaHHOMY B rr.2, 6wra BWIBJieHa ee HeJIIDieftHOCTb 

BHo;a 

l"'t ='p_ (LI·-) 
u sLj Tt 11'-d M t 2 q = t~ ( 'j ij ) . (7) 

TaK K8K yroJI a( MaJI, .W!Jl KIDK.O:Olt .ltaHHOlt Ka.JIH6poBKH W MOJKeM 

BM8CTO 38BHCHMOCTelt (7) paCCM8TpHB8Th 3aBBCHVOCTH B~o;a 

ro;e 

tr='~c~<i) 
d 

sr= ~orii 
d N 

H 

H 

s ~ i = 'f,t (? i-d ) ' (8) 

S"~. = ~ Srz .. j 
d N 

CJ=~ ... ,M). 

Ha pHc.3 HSo6pa:aeHH TK~He rpaqmKH aaBHCHMOCTelt (8) (WIJI 
CJI~8JI KaHaJI 4, 3KCIIepHMeHT 55). 
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i 

i 
t 

j 

jill!(,\\ 

2/JO 

(50 

10, 

so 

0 60 ~ (MM) 

-so 

-{00 

Pnc.3 

O~eBHo;Ho, HaJI~He aTOH HeRHHeiDiooTH npRBOO:MO K TOMY, ~To 

3Ha~eHHe f}r , K8K npaBMO, UMeRO BeR~HY, cymecTB8HHO 60JibliiJIO, 

~eM CJiy~aiHaJI omH6Ka H3MepeHHJI. B Ta6JIH~e 2 npHBeo;eHH aHa~eHHR 

BeR~HHH 

,., 
u;.' = + 

ro;e 

<PI (a! g I c.' CL 1 f. ' ro ) 
< 1, l. > 
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cf> '({;_, Z,c,d}o}o) = 2:_{ ( 0};_
1
. -J }j /'+ ( Jpij -d?j )-L] 

LJ 

.ltJHI TCX JKe K8JHi0poBOR, ~8HHI18 no KOTOpHM nplfBO!tffTCJl: B Ta~e I. 

Ta6Jnma 2 

K8Ha.JI 3RCn. 8;.' (MRM) 

I 59 ro.404 

3 60 II,087 

4 55 8,32I 
----------- --· -----~- ---

,l4JIR YCTpaHeHHR H8JIHH8HHOCTH (7) B npol(eCC Ka.JIHOpOBiill OWia 

BB8~8H3 KOppeKL(HJI KOOp~H8T ( Xij , Yij ) C nOMOliU>D cnel(Ha.JI:&-

HOJi 'l'8cJJ!HI.\Il KOppeKL(HH. 

TaKaR T80JIHL(8 mppeKL(HH (CBOR ~Jl: R8]l{~OrO :1:13 R8H8JIOB) IIOJJY

'l88TCR H8 OCHOB3HJm ycpe~H8HH.fi 'l:I:ICJI8HHI1X .83BHCHMOCTeft (8) no 

U:3HHHM H8CKOJ!HillX Ka.JIHcJpoBOK, B KCllt.~OA H3 ROTOpllX H8'la.JIO It00p~H

H3T CHCT8Mil (x,y) YCT8HaDJIHBa.JIOC:& B O!(HOA H TOil: lite TO'!Re. BeJIH-
'lHHil <~ J :1:1 fi' '2 i , f!OJIY'l8HHI18 IIOCJ!8 YTO'lH8HH.fi ROOp~HaT 
( Xij , Yi,i ) 110 T8cJJIHL(8 KOppCKL(HH (~.fi 4-ro KaHa.Jia, 3KCne-

pHM8HT 55), ITpHBC~8Hil H8 pzc.4a H 46. 

Pe3yJ!:&T8Til KaJIHOpOBOK C HCITOJI:&30B8HH8M T80J!Hl( KOppeKURR 

~aHil B T80J!HU8 3. 

Ta~a 3 

K8Ha.JI ~ (MRM) " q. (pa~) 
A 

3KCIT. NxM P·if(MM )L (MKM) or (MKM) 

I 59 IIxi5 20x4 2,500387 2,4942I7 I,5?0606 ro, 929 

3 60 9xi2 I5x5 2,50II09 2,5I8804 I,5736IO II,538 

4 55 9xi2 I5x5 2,501508 2,543368 I,574426 II,BI3 
------~ 
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ey. I (M'-M) 

~0 b. . 1 • J ,_,_. ' 

PHc.4a 

to 
0 

PRc.46 

4. 12-rrapaMeTp~eCKSR KaJIHOpOBK8 

12- rrapaxetpHt~ec ma KaJIH6poBxa 6wra c.~eJiaHa .~ Toro, '<T06bl 

ITOITblT8T:&CJl: OOO:ItrHC:& 083 rrpoue.Jzypbl ITOCTpoeHHR (H HCITOJI:&30Baim.fi) 

Ta6JIHL( Koppemum. ,llJm aToro BMecTo mmetHoro npeo6pa3oBaHHR (2) 

Ob!JIO HCITOJ!:&30B3HO KB~T~HOe: 

{ 

siJ'. =a,xi~ ... !,:;:_ijl/ ..... cu.2 
+ dxi. +e'j. +I 

I • d<J thJ I "J , 
, ~ ~ n =a xL .. + h..x .. 4 .. + rt~ .. + ux .. _,. lfll ... _,. w 

(~i d I LJdLJ If</ "J I<J • 

(2') 

(i=i, ... , N; j=d., ... ,M) 

MrumMJi38l(HR iPY'mtuHOHaJia ~ IIpoBOrtHJISC:& COOTB8TCTB8HHO IIO 12 

napaMeTpaM: 

'O<P o¢ a¢ _a¢ 
0 a. = 'Of> = ... ::: '0 1f - '0 w ;::: 0 . 
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0Ka38JIOC:b, '-!TO rrpeo6p330Balll18 (2
1 

) F.Ce JKC H8.:'iOCT3TO'-!HO TO'-!hO 

OllliC!1B38T i13N;epl1T8"1:bH~'10 CHCTCMY LIJOCKTOjJ3, T, K, !IQC.,18 T3l·OM 

Ka.mrCipOB!Gl coxp,1HR.iii~Cl> He.JIHHCHHOCTH Tlma ( 7), XOTH Be.;;:WUlHa 

8r B 3T01ci C.JJ.j'-!018 i! C73HOBilJI3C:O MCH:bi:18, '1Cr.: .VI.H J;!p800p8.30-

B3Hl!R (2), 3TO !V.JIIOCTpitlpyc7CH T30.JU1U8H 4, 

Ta6Jmua 4 

K3H8JI 3KCII, ~ (MYM) 

.JillHe~oe KBao;paTI:!'-!H08 ' 
rroeo6oa3onaHHe TI]l_C00D830B3Hll8 

3 60 II2, 947 58,942 

4 55 95,330 43,224 
' 

B 33KniD'-!eHHe aBTOPH BHpaxaiDT rrp:a3HaTe.JI:bHOCT:O 

T.A.CTenaROBOA I:! r.M.KOYOBY 33 ITOMOmP B paOOT8 BO BpeMH npoBe-

UCHHH TO'-!HOCTHHX HCITHT8HI:!M rrpoeKTOpa, 

JTIITEP ATYP A 

I. A.fl.AcTaXOB :a .UP· YHI:IBepcan:r.HHi1: rrpocMoTpoBO-H3MepnTan:bHHA 

CTOJI J3IIC-3Y , rrpe,!J;H83H8"!8HHI:rli IJ,IIH o6pa60T!Gi CHI:!MKOB C 

TpeKOBHX KaMep, OHHH, I0-6629, ny6Ha, I972. 
2. B.A.AcTa~:r.eB, A.fl.AcTaXoB R n;p. H3MepnTe~:r.HHA rrpoeKTOP EIIC-75. 

OHHH, I0-0080, ,IlY6Ha, I976. 
3. n.rr.KamMHKona H n;p. IIporpaYKa Ka.JIROpDBirn OO~bWHX npOCMOTpOBO-

H3MepHTM:bHHX cToJion EIIC-2 Ha ~:mnm c 3BM TPA IOOI. OHHH, 
I0-8808, ny6Ha, 1975. 

4. 1604-A Ref'erence Manual , CDC, Pub. J ?45, 

PyKOITHCb nocryn:ana B I:!3AaTenbCKI:!R OTAen 
II HDnH 1977 roAa. 
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