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Cevepnmnee Xp. PI1 - 10538 

npennaraercn annponcnunpoaam rosesHble nnocKHe nnn npocrpaticreeH- 
Hhle KpHBlle cnnailHauH, namunvn r l r  napaMerpnvecnoe npeecrasnenne, nor-  
;la B n a v e c d e  napaMeTpa a l 1 6 p a ~ a  nnnHa WrH. Hanno~br s rnx  CnnariHOB 

' Hax@nnTC~ 113 yCnOBKH MHHAManbHOCTU KPHBWJHbI H KPY'leHHFT K P H B O R .  
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1 Paso ra  olinonHeHa a  f l a 6 0 p a r o ~ ~ ~  s r q n c n ~ r e n r ~ o i  T ~ X H H K *  M 

a e r o \ ? a r ~ 3 a u ~ n  Oll  Flll. 

1 S e m e r d i h i e v  Ch .  

A p p r o x i m a t i o n  o f  C u r v e s  b y  S p l i n e s  w i t h  Minimum 
C u r v a t u r e  a n d  T o r s i o n  

A new m e t h o d  o f  a p p r o x i m a t i o n  o f  p l a n e  o r  s p a c e  
c u r v e s  g i v e n  b y  a  p o i n t  s e t  i s  d e s c r i b e d .  P o i n t  p l a n e  
o r  s p a c e  c u r v e s  a r e  s u g e e s t e d  t o  b e  a p p r o x i m a t e d  b y  
s p l i n e s  w h i c h  g i v e  t h e i r  p a r a m e t r i c  r e p r c s e n t a t i o n .  T h e  
s p l i n e  s l o p e s  a r e  f o u n d  f r o m  t h e  c o n d i t i o n  o f  minimum 
o f  c u r v a t u r e  a n d  t o r s i o n .  The  p r e s e n t e d  m e t h o d  c a n  b e  
a p p l i e d  when p r o c e s s i n g  e x p e r i m e n t a l  d a t a .  

The  i n v e s t i g a t i o n  h a s  h e e n  p e r f o r m e d  a t  t h e  
L a b o r a t o r y  o f  C o m p u t i n g  T e c h n i q u e s  a n d  A u t o m a t i o n , J I N R .  1 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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K g c o s ~ o - n o m o ~ ~ a m ~ e  npn6nnxe~n~ , nnm npocTo 

cma8R~,mem FA npemquecTB nepen o b m ~ w n ~  nomomanbHma 

~y6mecnm napadon a m e w e  aenpepma~s nepByio a BTO~YIO npas-  

a o m e ,  a TperaR npasaoman Molaer npm aToM nperepnesam B TO¶- 

 ax coemHeRlur paspm c KoHenHm cxaasora. Taxae c n n a h ~  sseneHH 

snepsHe ~ s a p r o r r  /I/ s I946 r. B H ~ T ~ H M R  CrpyxTypa C I I ~ ~ ~ ~ H O B  

orrpHro ~onnn.ueed'/ B I957 r. 3 ~ 0  ceotlc~Bo O G H V H O  Ha- 
3KBaDT CBO~~CTBOM M E W ~ I ~ H O ~ ~  R O P H .  Teopena XOJIJXAJJ,~R JTB8PWeT, 

¶TO : 

Ecm aa I Y ~ O C K ~ C T U  Oxy s a m ~ ~  rowm '.xi , f L  1 , 

( i = j , z  ,..., N , xo=a,  x , = g ) ,  TO c p e m ~ c e x t y ~ x u m f i  f (x ) ,  

arre~max Ha C Q , & 1 HenpepHsaHe nepBgro a ~ ~ o p y m  npnaBomHe, 

E Taaax, w o  f (x,) =YL ( 1 ,  . , h '  ~ g d w e c ~ e t  cnnatn 
S ( f  ; .x) C T O ¶ K W H  CMLWHeW B ZL , pm R O T O ~ ~ O  

~" ( f l ;  ir ) = s"({; &)=o , MElWE3HpYeT HHTeWlI 



I 
3TOM,  TO TOqXa Pi nowqaeTcR npa napaMeTpasecKoM npsnc~asne- 

m e  K(S) - RpasnsRa ~ p m o P  r , a s - m e a  Wra. Ecnkl nepe8- 

TU H npmoyronbHm rtOopmflaT81Y, nongsaeM,  TO Tame cnnaltAll m- 
a m a a p y m  iCynnqaoeaa 

M3 (I) u (3)  samo, ¶TO npm cTaHHaprRbur cnnaP~ax AenaercR H ~ R B -  

HOB n p J I J l O n O l e H 5 B  0 TOM, ¶TO f '(x) RBNIBTCR nO¶TP R O H C T ~ H T D ~ ~  

Ha nPMelryTRe l a ,  & I . 
B padore 13/ coodulae~cfl o nporpame, aanacafuioti Ha ~ s m e  

@Om'AH, no K ~ T O ~ O ~  MOKfiO BbIgECNITb 388YeHLU3 HeCTaHWpTHOIY) (no 
TepMEROJIOrEE aBTOwB /3/, "HBJI~ES&IOI'O" ) Ry6890CROIY) C I L I I ~ ! ~ ~  Ra 

AaHHOM MRDllleCTBB a6cmcc. O$iRaRO B 13/ aBTOP8MlI BCIlOJIb3yBTCR 

ronaao aenpeptmaocrb ~ p a ~ a a a a r  cnnaiha B yanax xi [i =z,3 , .  .,, ~-f). 
Uenm ~ac~omqef t  p d o r a  mmercx onmame HoBoro em~oro 

nomom ennportcmam nnocaax, npocrpaHcTseHHw 5 ruaoroMepRhur 

RPUBHX C EIC~DJI~SOB~REBM ~8PBMBTPWBCROrD IIpJJ!2TaBABBBR Ra OCHO- 

Be R ~ C T 8 H ~ ~ H H X  C M ~ & O B ,  ROF.I@ B Ra¶eCTBB IlaPaMBTp9 BbldpB~a 

JIJEHa WFR: R ~ I ~ B O R .  M ~ B B C T A O  /4/, ¶TO OT TaROrO II8pBYIeTPBP0CROI'O 

npemraBnem ~ o m o  n e p e # ~ r  R muy xpyrolrg naparrerpmecuoluy 

npepETasneRslo. Hano~am, sro ~ p m m  c aynem% ~prasaa~cti sBmer- 

CR n p o B  u n ~ o  xpmm c agnesapc npyseRaeM R B ~ ~ T C R  MOCROR. 

Onucaa~H B padore rueron ruoxeT aa&a xopomee npmeeeaae 

npa odpadorre aacnepmeeranbanx nrmnx. 
1 

I I ~ c T ~  3aPBHbl Ha ILIIOCROCTH Oxy TDWB P, (xi , fi ) 
( L - 4 , 2 , . . , , N )  RPKBOB r . E y m ~  ECRaTb W ~ ~ ~ ~ C R E B  ~IlJIabbl 

X ( S )  E L ( s )  R a R  pym s . I Ipnuonarae~ npa 4 



-I4/ K ( s ) = I x ' ~ ' - x ~ " / .  n a p B Y 0 T p  S ~ X 0 H 6 H T b A ~ ~ -  

paJlbHEM. nlU] BTOI'O H ~ O ~ X O ~ O  LI ,lWCT8TOPHO 14' , P T O ~ H  BeR'FOP 

(x'( s) , y ' t s f l  ~ H J I  emwaau. Tar noaysaeu nononaa~enmme 
y p a ~ ~ e ~ a s  xns mi E ni i = z , 3  .,., , &-A . baaso  , 



Cncretda HenmeBHbnr anredpawec~ax gpaasead JWI onpemnsm 

HaxnoHoB CTGHOBRTCR npome, ecm Bsecru nonaaaaae cacreMH xoopm- 

Har. Bsene~ noxaawlypo cHcreMg ampmar K, c Raganohi B rosae 
f ,  a ocba a6crlncc, nanpasnen~ot OT P, st f + . Pac- 

caao~pm donee nogpo6ao BenmnaH, e ~ ~ a a m a e  co cnna#inm x. CS)  . 
~ ~ C T O  Tor0 , B~06b1 ~ B ~ O T B T L  C W J I O H O M  m; B T09K8 S ,  , BBO- 

K rn yron di Iremy Racarenb~oti R cnnahy x (s) B rosne 
s K O C ~  a6cqncc K -oil no~allbttot cacreMe xoopmnar. 

Ocios~aslaa F (d" I sews mr . JICRO, WO mt romo a 
B H ~ ~ ~ H T L  q e p s  a sro 

nornraamn aemarlbl. (20), (211 sr EM aaanormam re ccnniho~ 

~ ( s )  E cis) B (10). (16) P ( I 7 ) p o n y ~ a e ~  donee npoome 
i i ypasnewr. .am onpenenenan m m l s  mL , n i  H e: . B 

aTOM Clrg¶ae rUIII T O q  '4~0611 IIOX9ETaTb R O O P ~ E B T H  H ~ R O T O F Q ~ ~  209- 

RB RPRBOB ,CBaYaJIa HgXllO H ~ ~ T R  no MHBW 5' ROOpJlKRaTEl  TO# 

TOWE B ~0RaJlbH0~ CBCTBWe X O O P m a T  H 38TBM Il8PeBeCTK EX B RC- 

(2) c mnollaareIlbBfya orpame- (11) B cnysae nnocKnx xpnsmut 
Hnr cpy~~rlwoaan 

,,f r ( K ' ( S )  + zZ(.5)j JS (a) 

kh~eI'PaJlH, BXO)WIQEe B (23), MOXEIO BWCIIRTb TOPHO PBICXeHHO, TaR 

sax ~HIUIEFI (;clIy'- 'LC?' R B ~ B T C B  Ha x a m  n p e q m e  
B J I I W ~ ~ W B C R B Y  MHOMWl8AOM CTBneRH He UBCTB. 3~0fi  U€m 

Mom0 BoCnOAbSOBaTbCR K B a ~ T g ~ I U I H  ~ O P ~ ~ M H  H ~ D T o H ~ & o T ~ c ~  

HJIE I'aycca-Bern- c B ~ O G X O I C R M ~  SECJDN 9911~13. ~ P B ~ A B Y  Tax- 

BBHO8 EEQaX€lHHe - (23) OTtlOGHTeJ&HO H0HSBeCTRmnr BemRA Mi 

H n ,  ( I ,  2 ,  , , , #) . Ilopcramum B (23) ~ w m m  (71, 

(8 )  H m aaanormHm rn cn-a y (s) ki KHTB-R XI0 $ , 
n a x u ~  : 
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