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llPOfPAMMA 

onpe,D;eJieHHS napaKeTpOB OilTHtleCKO~ CHCTeMH MeT

pOBO~ nponaHOBO~ xaueps, 3aBHcammx oT xapaxTe

pucTHK npo:t.~ezyTOtiHHX cpe~ B KaE,D;OI 3KCU03KUHH, 

no xpecTaM ua BepxueM cTeKJie pa6ot~el xa:t.~eps • 
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2.llporpauua Ha Anron-60 •••••••••••••••••••••••••••• 
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BBE,llEHtlli 

B nporpauue o6pa6oTKM co6HTH~ nponaHoBo~ nysspLKOBOM KaMe-

PH IlK - 200 [ iJ ( nporpamm. 0 - IO ( 2 ] ) )tJIH BOCCTaHOBJieHma 

npOCTpaHCTBeHHHX KOOp;tMHaT TOqeg TpeKOB He06XO)tKMlit onpe;teJieHHHe 

napa:u:eTplit onTHqecxom cHcTe:u:s. HeKoropse H3 ~ napa:u:eTpOB :u:eHaDTca 

OT 3KCn03HnHH K 3KCn03HnHH B CBH3M CO CMeHom CTeKOJI, qepes KOTOplite 

npOH3BO)tHTCH rPoTOrpa<f>HpOBaHH·e pa6o :.{e.ro 06'beMa Kaliepu, qTQ BJieqeT 

sa C06ol H3MeHeHHe TOJI~HHlit H ;tpyrK( npOMeXyTOqHHX cpe~ ( BO~a, 

B03~YX ). 

B ~aHHOM padoTe onHCHBaeTca n:~orpawa onpe,D;eJieHHa ''MeH.aDmHxca" 

napaMeTpOB no H3MepeHHHM Ha nJieHKe KOOp;tHHaTaM H306paxeHHI penepHllX 

KpeCTOB, HaxO;tHlltHXCSI Ha BepxHe:U: CT13KJie KaMeps Ha rpaHlU~e C npo-

naHOM. 
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TIOCTAHOBKA 3A)U:q:H 

"MeHSIIDlltHMHCSI" napaMeTpaMH ,IJ;J:SI Ka.JB:,D;Oro 06'beKTHBa SIBJISIIOT CSI 

K03<pq>HUHeHTH o{ i 
1 

ci. 2 1 
o{ $ B Bblpa.JJteHHH: 

R. :: c(f.. r- -1 o1 ~·; J ,_ o1 · r s .s } ( I J 

r.zte 

~ - paCCTOSIHHe OT HeKOTOpO~ TCqKJII Ha BepxHeM rpaHHUe pa6oqero 

06'beMa KaMepa ,ll;O OITTHqeCKO.I OCH OO'beKTHBa; 

~ - paCCTOSIHHe OT H306pazeHHSI 3TOi TQqKJII H8 He,D;e~pMHpOBaHHOA 

nJieHKe ,ll;O rJiaBHOM TQqKJII CHHMKa. 

KosctxPHnHeHTH ot1 } tt~., cl~ onpe.zteJistJOTCSI MeTO.D:OM HaHMeH:&mruc 

KBa.ztpaTOB npH :U:HHHMH3aUHH cpyHKUHOHana f 3] : 

M :: £- ( R • - o( . r ,· - « l. • r, z- o( • r .s-) 2 ( 2 J 
l:l ' ~ ' ' 

r)te 

n - qHCJIO H3MepeHHI:DC TOqeK ( l'l ~ 4 ) • 

BeJIHqHHH R~BHqHCJIRIDTCSI no o6aqHHM cpopuyxaM cTepeocpororpa:u:-

B·r 
R= I ~ 

:L- .X. . :J' 

) 
l 3 ) 

r.zte 

X~~ - KOOp,ll;HHaTH H306paxeHHSI TQqKH, noJiyqeHHOrO ,D;aHHHM 06'beKTH-

BOM; 

":~' - KOOp,ll;KHaTH H306paxeHHSI TOM ze TOqKH, noJiyqeHHOrO 06'beKTHBOM, 

o6pa3YDntHM c .D:aHHHM crepeonapy c ja3oM 

r:: J.z'+¥~'; 
KoOpJ(HHaTH ~~ ~ 1 X~¥' CBi13aHH C CHCTe:u:ott KOOp,ll;HHaT "J n 

,ll;JISI K8X,D;OrO 06'beKTHBa \ Onpe.zteJieH~e BCex CHCTeM KOOp,ll;HHaT CM.B [2] 

TaK KaK H3MepeHHSI npOH3BO,ll;SIT~Sl B CHCTeMe KOOp,ll;HHaT H3MepHTeJI:& 

HOrO npH6opa - "11) ", TO ,ll;JISl nepeXI),lJ;a K "j" -CHCTeMaM He06XO,ItHMO 
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HMeT:b napaMeTpH npeo6pa30BaHHSI. )IJI;I n HaxOXAeHHSI ,D;OJIJ:HH 6HT:b 

3a.,~taHs B "f"-cHcTeMe .KOOPAHHaTs HI~.KoTopLIX "sTaJIOHHIDC" .KpecToB Ha 

npe,D;MeTHHX CTe.KJiax 06'be.KTHBOB H H3llepeHH B "m" -CHCTeMe KOOPAHHaTU 

H306paxeHH~ 3THX .KpeCTOB Ha nJieHKe, 
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OITHC!HHE llPOrPA~!U 
llporpauua uanacaHa ua s:~sHKe Anron - 60 npHueuuxenhno K ucnonb

syeMoMy Ha 3UBM M-20 nBTA O.ill!H Tp8HC1ISITOpy TA-I. ORa COCTOHT H3 

4 npoue,11;yp: m a leA , lrtt ~s-f , r.rl:. , ~ H ynpaBJISIDnteB qac-

TH. 

llpone,IJ;ypa ma iel HCnOJib3Y€TCSI ,IJ;1ISI HaxO:E,IJ;eH11SI napaMeTpOB npe

odpa30BaHHSI OT "h?" K "_f " CHCT€MaM MeTO,Il;OM MaKCHyYMa npaB,IJ;a

llO,IJ;06HSI t l(J : 
S/x,S~ - "UeHTpbl TSIJJteCTH" KOOp,Il;HHE.T 3Ta1IOHHilX KpeCTOB, 3a,IJ;aHHb1X B 

CHCTeMe " f "j 

SffJ~~m~ - "UeHTpH THJK:eCTH" KOOp,Il;HHE.T 3TaJIOHHb1X KpeCTOB, H3MepeHHb1X B 

CHCTeMe "m n j 

- yroJI nOBOpOTa CHCTeMbi "j" OTHOCHTeJibHO n m "; 
- K03qxpHUHeHT!i! yca.,n;KH UJieHl:H no OCSIM X.J ,$jj COOTBeTCTBeHH 

- BeJIHqHua, xapaKTepH3yDll{aH Kat~eCTBO H3MepeHHt-i B CHCTeMe "m 
KOOp,Il;HHaT 3TaJIOHHb1X KpeCTOB. 

B'npone,IJ;ype a lrQnsj oeymecTBJISieTcSI npeo6pa3oBanue KO-

Op,IJ;HHaT KpeCTOB Bepxuero CTeKJia KaMepbt, H3MepeHHbiX B CHCTeMe "tn n 

(XI'\'1 ' V"' ), B CHCTeMy n 1" (x.J 'Yi ) no <Pc>PMY1I8Jl Clfl: 

x.J= [(%m- $mx)· t4j(ji.)-ty.n- .smvJ·~;,fji)] t1t.x + six. . 

yj: [(.xm- smx) · .s .. ;, (ji.) t(ym- smf)· t:..i(ji) J /kl ~ .s:f.,y • ' 

H Bb1tiHCJIHDTCSI BeJIHt{HHbl: 

r~ r-j = J(xJJ2~~iJi; 
IIpone,IJ;ypa Jal.! cnyJJCHT ,IJ;JI.I Bb1tiHCJieuua BeJIH'tlHH R • r-,t no 

cpopyYJiaM ( 3 J, B KoxopiDC B = ~0 eM l1.l • 

Ilpone,IJ;ypa ,eoe a OCyll{eCTBJISI,~T MeTO,Il; HaHMeHbWHX KBa,D;paTOB 

,IJ;JISI onpe,IJ;eJieHHSI napaMexpoB o{t , oll. , o/.3 • k'po11e xoro, Bb1tiHC-

JIHDTCSI BeJIHt~HHbl J. = R: - ci..J .r.- oi .. • ,-. .J_o/ r..s c.. ... ... .. c. .l't-
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~RH KaE~O~ TOqK~, cpe~H6KB~paT~qH~~ pa3dpOC 

~ omrt6K:a B Ha~eHHHX napa:uexpax d a, e/q. ola 
•,J c~ ~ 

ECRPI J < 0, 03 CJr), TO B:bldpa~}HBaeTCH TOqKa C 

~ 2 '- cJ. 
1::: I c. 

, ·3 

ol~rsua,c. 
~ npo~eCC MHHIDm3a~~H ilOBTOpsteTCH .~0 T6X nop, ilOKa He OK8lt6TCSI 

cJ ~ 0, 03 Cll HJI~ q~CJIO OCTaBIDHXCH ~wqeK paBHO 4. 

ABTops 6naro~apHH B.B.~nar~HY 3a ~HPI~PIPipoBaH~e ~ nocTOSIHHHI 

HHTepec K HaCTOstmel padOTe. · 

~LV-_) 
JY"'"~Q~ 

• 

Jf) IlpPI B:bldope B6JIHqHHJl J ~ 0, 03 CM A! U liCXO~WIH PI3 CR6~YIDlltHX COOdpa
X6HPII: TOqHOCTb BOCCTaHOBR6HPISI npOCTPaHCTB6HHUX KOOp~PIHaT X PI Y 
B ~aHHOH KaMepe cocTaBJIReT o, 02 eM r~J • Tor~a H3 cpopMyJiu R-= ..J-x~t.,-'1-;z 
cne~yeT tA ~, R ~ O, 03 eM. 
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IIPHJIO!EHHE 

Ena BBO~a qmcnoBoA MaTepMan pacnonaraeTca B cne~yromeM nop~Ke: 

kwt - MaKCHManbHOe qmcno H3MepeHHHX 3TaHOHHHX KpeCTOB; 

nnn - UaKCHMMbHOe qmcno H3MepeHHHX KpeCTOB Ha BepxHeM CTeKne Ka

Mepbl; 

nk[J:tJ- MaCCHB qmcen H3MeJ: eHHblX 3TMOHHHX KpeCTOB ~BR Kaz.»;oro 06'beK-

THBa; 

npt1:(J_ MaccHB qmceJI Hs:u:epeuuwc KpecTOB Bepxuero cTeKna ,li;JIH Kax~oro 

06'beKTHBa; 

xl,fi(1:GJ1:knrJ- MaCCHBI:l KOOp);HHaT 3TMOHHb1X KpeCTOB, 3a,D;aHHL1X B "j"-Clii 

cTe:Me; 

trfj.,,m jtl !' 1 I~ 'ultj- MaCCHBht KOOp)tHHaT 3TMOHHL1X KpeCTOB, H3MepeHHbiX B "nr"-c 

cTe:u:e; 

~m,vm [{! 6; 1 ~ f'llrt j- MaCCHBbl KOOpJtHHaT KpeCTOB Bepxuero C'l'eKJia, J43:MepeHHHX E 

" ffl "-CHCTeMe • 

ueonpe,D;eJ 

Hble U03HUHH B MaCCHBax q:!ICROBHX .»;aHHSX: sanOJIHHIOTCH HYRHMH. 

Pas:u:epuocTb Bcex BBIJ,lJ;HMHX Koop.n;muaT - cu. 

EJ~a pa6oTH nporpaMM~ ueoc>xo.»;HMO pa6oqee none c 6000. 

Ha neqaTb B~aDTCH senmqmHH B cne.n;ymmeM nop~Ke ,li;RR &ax.n;oro 

06'LeKTHBa: 

EcJIB clti 2 ~ l o-.3 
HO:Mep 06'LeRTHBa, 

• • 

qmCJIO OCTaBmHXCH "xopomo H3MepeHHHX Toqe&", 
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HX TQqHQCTH, 

J -cpe~ue-KB~paTH~HHl pas6poc no ~ • 

HpH c.hi.2> Io-3 ero suaqeu:.w BH,ItaeTcsr ua neqaT» B:u:ecTe c 

H014epO:U: 06'beKTHBa, yKa3HBaSI Ha HE:06XOJJ;HJ40CT» nOBTOpHHX H3:UepeHHI 

KOOp,D:HHaT 3T8JIOHHHX ItpeCTOB. ,Uanee CJie~yeT BH.D:aqa, KaK H B CJij'11ae 

di2 ~ I0-3. 
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HQ 

begl n --... ,.. .. 
Integer km,nm,n,nf, t, tr, f,P,PI ,m,h,k,q,I,J; 
Tnleg~ arr!v nk,nP(1:6); 
~---.~ ---~... - -
P0~2(km,nm,nk,nP); 

begl n 

reaT-srx s tv smX smy c fl. s fl kX: ·kv ch 1 o • 
• • • • • •• t • "" , 

aj:r ay X t , y t , Xm f, vm f ( 1: 6 ,1: km ) , 

----- Xm vm X f y f r 1 r s ( 1 • 6 1- • nm ) · . . . . . . . . , - -

Precedure mateh(n,nf); value n,nf; 
-se9i;;-- - .... _ i n t e ge r n n t · . , 
~eaT-ax ay ·bx ex Cy by 

4 • • • • • • 

- Tm gm fg ff fl psi dX eX· . . . . . . . , 
arrav rtX rtv rmX rmv(1·"'>· . . . . , 

s tr::slv •• smx •• smv. ·o · · ·· 
• • • • • 

fe~- l: -i- step-1 until n f de 
· -beg{;:;- ----.... __ 

s.tX:.stX+Xt(n,l ); 
stv::stv+vt·(-n 1-)· . . , 
smx:~smX+Xm1(n,f); 
smv::smv+vmf-(n 1·)-· 

• • • end ·~·· - ·· -- • 
stx:.stx,nr; 
s tv ~ ·~s tv 1 n f • 

• • 
smx:·-;;.smX/n r; 
smy; .smy/n f · 

• • 
fer r: •1 step 1 un t l l n f de 
~e 9tn- ---- ----- --

-rtX(•>:-xtcn,t>-stx; 
rtv~lji~vtin,lj-stv; 
rmX(t);:~1(n,f)-smX; 
rmv.(l ):-..vm f(n,l )-smy; 

end -; -
--- • 

-............ _ 
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aX· .av •• bX· .bv ·.ex •• ev • .cAX· -n· . • . . . . '.-v, 
'·~-t::i slip i"uolit ~l di
oi9t ;;- --- ---------.. aX:-aX.rlX(l)xrmv(l); 

av:.av-rtv(t)xrmX(t); 
bX:~bX-rtX(t)xrmX(t); 
bv;~bv-rtv{l)xrmv(l); 
ex:~ex.rtt( t )t2; -· 
ev:.ev.rtv(t )t2; 

dX: :dX.rmX( f) t2+rmv ( t) t:a; 
ena-. . 0 -· -- . 

fm: •0. sx ( (ax t2-bX t2) I ex. ( ay t2-bY t2 )/~Y); 
gmi-;.-( aXxbXIeX.avxbv 1ev); · 
'9: .sqr t ( fm t2+ gmt2); 

Tt:.arestn( fmlfg); 
t r gm~o then pst:-3.1-416·'' else pst:.ff; - ........ _ -- ~ __ ,., .. 

fl:•-0.786-i-PSil2; 
e f t : • e e s ( fi ); 
s ft : .s t n ( r t ) ; 
kX: ~-( aXx!'.'l +bXxe ft )leX; 
kv·;.-(avxsrt.bvxefi )lev; 
ex: .dX-o. sx( (aX t2+ bX t2 )I eX+ ( av t2+bYt2 )I ~1); 
ehl2:-eX-fg; 

t f ehi2>0.001 then 
-.. ----p 10-41 ( n , eh 12 ) ; 

end ma teh · • -- . 
preeedure transf(t,tr); value t tr· in-teger t tr· 

t • t • oe-gr;;-- ~---- _,__.., ____ 

-r:eat dXm dvm · ' . -r." t : •1 s t e p 1 un tt l t r d • 
-"6;

9
, ;;- -- ----

-ox;:.xm,t,t>-smx; 
dvm::vm-(t t-)-smv· . ' . 

Xf(t,l ):•(dXmxeft-dvmxsft )lkX.stX; 
v r ( t, t f: :.( dXmxs ft .dvmx e r t ) 1 kv + s tv ; 

~" r ( l , t > : .s q ~" t ( x r ( t , t ) t2 ... , r ( t , t ) t2 ) ; 
- end""{ • ·- -

• 
end trans r . 

• -



Pr"ocedure rst(f); v~lue f; Integer' f; -'begtn __ _ 

rearuv Xs yS• 
--- t • • k •• h. 
~- i 

q •• h+1· • • 

-.-~--' 

fer 1 : •1 step 1 un tl t f do 
be gf ,; - --- --·--

~--- ·-~ 

--.--.. 
uv: ·•0/(Xf(k ,I )-Xf (q ,I )xY r (k ,I )/Y f(q ,I)); 

--- Xs: .u vxX f ( k, I ) ; .. - -
ys;~vxY ,-(k 1-) • . ' . 
rs(k,l ):•iqrt(Xsf2 ... YSf2); 

rs (q, l ) : .s qr t ( ('o-Xs) t:!+Vs t2); 
- end--
endrst • -- • 

pracedure pel(P,Pl,m>; value P,Pl,m; 
Tnte9ii=p p t m. ----
-be'gfii- • . ' .... _ .. ~ 

array Y
1
Z(1:Pl); 

Tir;i: •1 step i un tl t ~ l do ---- -.. ---- ----~--begIn 

Z(l)7:rl(P,I); 

v(l):~rs(P,Ij; 
- -end : -

• --k·-o· • • 
l:-begfn 

reatd. 
~- . 
array fm(1:Pl,1:m), fml(f:m,1:Pl), 
~---. ·- ·- - -
eenv(1:m,1:m),Wir"k 1wer"k1(1:m+2), 
dv{1:Pl),a~da(1:m); - -

f•r _ f : •i step 1 un tl l p l d • 
.,.r J:.1-sfip 1-untTt m d; 
fm'(T 

1 
J y: .z (i)i' (2X j=1>; .... 

-P1oi.(P'l,m, rm, fmt); 
P1067(P l,m ,m, fmt, fm, ce nv); 

P003?( cenv ,werk .w•rki); 

p 1 ()6 7 ( p l I 1 I tn I fm l I Y Ida ) ; 

POQJ3 ( cenv ,da ,a); 

P 106 7 { m , 1 , P l 1 fm , a 1 d v ) ; 
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d. •0. 
• • 

fir I :•1 step 1 until pl de 
--- ---- --begin --

dv ( t ) : .v ( 1 )-dv ( t ) ; ----
d : :c. ;a v c i > "t2 ; - -

end • 
• CJ7':ci 1 (P l-m); 

fir i:•1 step 1 until m de 

oa(t >= ..sq'r:t(dxeenV(i:l ));-
d::sq~l(d); - -

rt p l>"'+1 and d >0. 03 then 
--begin ---

~--·-k. •1' . • • 
rl~ 1:•1 step 1 until pl de 
rl-abs(dv{T))>abS(dv(k)) then k:.l; 

i r k ~P t then - - - - ----

1;,/ I : .k -step 1 un tt t l p l-1 de 
'begt n --- ---- ----- -
~-.... 
z ( t ) : .z (I +1); 
v(t):-~v-(1+1); 
end -:- --. pr .• pl-1· 

• • 
- go te l ; 

end :- --. 
P10,1(P,Pl,a,da,d); 
end . -- . 

..-.-
Po0,2(Xt ,v t ,Xm r ,ymf ,Xm,vm); 
r e r h : • 1 s t e p 1 u n tt l 6 d e 
"bi gi r; ---- ··-------- ' mateh(h,nk(h)); 

transf(h,np(h)); 
end . - -

• r.r: h : -1 , 3 , o d e ---- -- ·-rstcnP(h)); 
r e r h : .1 s t e p 1 u n ti t 6 d e 
Pit { h }i p ( i\).3) ; -----
end 
;;;cr ---


