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A b s t r a c t  
 

I n  t h e p ap er w as in t rod uced  t h e sy st em  w h ich  con sist s col l ect ion s of  
m od ul es f or receivin g ,  n orm al iz at ion  an d  d at a p rocessin g  f rom  
p rof il og rap h om et er ( coord in at es of  p rof il es - 2 D )  an d  m od ul es t o cal cul at e 
of  n um erous col l ect ion  of  surf ace p aram et ers ( 3 D )  an d  surf ace 
visual isat ion  m od ul e.  Ad d it ion al l y  in  t h e sy st em  d evel op ed  a m od ul e f or 
can vassin g  im ag es 2 D  of  t ech n ical  surf aces an d  t ran sf orm at ion  d at a t o 
im ag es 3 D  al on g  w it h  est im at ion  surf ace.  C al cul at in g  of  st ereom et ric 
surf aces p aram et ers  w it h  d at a rep resen t in g  f l at  im ag e of  surf ace ( 2 D ) .  I t  
al l ow  t o  ad d it ion al  en l arg em en t  ran g e of  t h e sy st em  on  est im at ion  t ask s of  
surf ace t op og rap h y  such  as surf aces of  ab rasive t ool s w it h out  use of  
con t act - m et h od s an d  w it h out  t h eir d isassem b l y  f rom  m ach in e t ool s.  
 
K e y w o r d s :  p rof il e m easurem en t s,  k n ow l ed g eb ase,  n eural  n et w ork .  
 
W y bra n e p robl em y  k om p l ek s ow ej  oc en y  
top og ra f i i  p ow i erz c h n i  tec h n i c z n y c h  

 
S t r e s z c z e n i e  

 
W  art y k ul e p rz ed st aw ion o p og l ą d ow y  op is op racow y w an eg o sy st em u 
sk ł ad aj ą ceg o się  z  b az  w ied z y  z aw ieraj ą cy ch  rel acj e m ię d z y  p aram et ram i 
2 D  i 3 D ,  b az  d an y ch ,  b az  reg uł  w n iosk ow an ia,  m od uł ó w  an al iz   
i w iz ual iz acj i,  d ok um en t acj i z esp oł ó w  p om ocn icz y ch  ( ak w iz y cj i ob raz ó w  
2 D )  i m od uł ó w  k om un ik acj i z  uż y t k ow n ik iem .  S y st em  um oż l iw ia 
p rz et w arz an ie d an y ch  z  p rof il og raf om et ru,  k t ó ry  w y k orz y st uj ą c w y n ik i  
z  j ed n eg o l ub  d w ó ch  p om iaró w  ( z ary só w  w  j ed n y m  p rz ek roj u o d ł ug oś ci 
ok reś l an ej  p rz ez  sy st em ,  d w ó ch  p om iaró w  w  p rz ek roj ach  d o sieb ie 
p rost op ad ł y ch  l ub  t eż  z ary s p om iaru p o t orz e sp iral n y m  w ed ł ug  n ow y ch  
k on cep cj i real iz acj i p om iaró w  p rof il og raf om et ry cz n y ch  op racow an y ch   
w  p ol sk ich  oś rod k ach  b ad aw cz y ch )  oraz  w y k orz y st uj ą c w ied z ę  
z g rom ad z on ą  w  f orm ie reg uł  w n iosk ow an ia i w  m od ul e sz t ucz n y ch  sieci 
n euron ow y ch ,  p oz w al a n a w y z n acz en ie l icz n eg o,  k om p l em en t arn eg o 
z b ioru p aram et ró w  st ereom et ry cz n y ch  p ow ierz ch n i.  M oż l iw e j est  p on ad t o 
w y z n acz en ie ob raz u p ow ierz ch n i o cech ach  st at y st y cz n y ch  z g od n y ch   
z  p ow ierz ch n ią ,  n a k t ó rej  p rz ep row ad z on o p om iar.  
 
S ł o w a  k l u c z o w e :  p om iar p rof il u,  b az a w ied z y ,  sieci n euron ow e.  
 
1 .  In trod u c ti on  
 
The most  su rf aces meet  in  t echn iq u e do n ot  hav e det ermin ed 

st at ist ical f eat u res an d con t ain  irregu larit ies of  dif f eren t  shape an d 
posit ion . The assign men t  t o su rf ace of  q u alit at iv e f eat u res 
in t rodu ces n ecessit y of  an alysis an d measu remen t  of  t his su rf ace 
paramet ers. E x ploit at iv e propert ies of  su rf ace great ly are relat ed t o 
it s st ereomet ric f eat u res. P aramet ers charact erizin g st ereomet ric 
propert ies of  su rf ace are mu ch of t en  dif f eren t  f rom appoin t iv e 
paramet ers f or su rf ace prof ile ( Fig.1 ). O n  t he b asis of  t ypical 
procedu re con sist in g of  an alysis of  prof iles su rf ace [ 1 , 2, 3 , 4 , 5, 6 , 7 ]  
w e can n ot  in f er ab ou t  st at ist ical f eat u res of  t he su rf ace w it hou t  
w ork in g ou t  of  su it ab le in f errin g syst em. Besides det ermin at ion  of  
paramet ers charact erizin g st ereomet ric f eat u res of  su rf ace 
t opography t horou gh a prof ile is an  ex pen siv e operat ion , lab ou r-
con su min g an d t ab le deman din g t o mak e possib le su ch 
measu remen t . To solv e in t rodu ced prob lems t he au t hor w ork ed 
ou t  an d dyn amically dev elops t he syst em ( n amed „ R ealsu rf ace 

v 1 .0 ” ) t o processin g dat a f rom prof ilographomet er. I t  u se resu lt s 
of  on e or t w o measu remen t s ( prof ile measu remen t s in  on e sect ion  
in  len gt h q u alif ied b y t he syst em or t w o measu remen t s in  sect ion s 
n ormal t o it self ), an d u se aggregat ed k n ow ledge in  f orm of  
in f errin g ru les an d modu le of  art if icial n eu ral n et w ork s. Tau ght  on  
v ery n u merou s dat a, it  w ou ld allow  t o calcu lat e n u merou s an d 
complemen t ary paramet er collect ion  of  st ereomet ric su rf aces. 
Besides is possib le t o calcu lat e a su rf ace images w it h st at ist ical 
compat ib le f eat u res w it h a su rf ace w hich t he measu remen t  is 
realized on . W ork ed ou t  syst em con sist s of  collect ion  of  modu les 
t o receiv in g, n ormalizat ion  an d dat a processin g f rom 
prof ilographomet er ( coordin at es of  prof iles - 2D ) an d modu les t o 
calcu lat e n u merou s collect ion  of  su rf ace paramet ers ( 3 D ), an d 
su rf ace v isu alisat ion  modu le. A ddit ion ally in  t he syst em t here is  
a modu le of  can v assin g images 2D  of  t echn ical su rf aces an d 
t ran sf ormat ion  dat a t o images 3 D  w it h est imat ion  of  a su rf ace. 
C alcu lat in g of  st ereomet ric su rf aces paramet ers w it h dat a 
represen t in g f lat  images of  su rf ace ( 2D ), allow  t o addit ion al ran ge 
en largemen t  of  t he syst em on  est imat ion  t ask s of  su rf ace t opography 
su ch as su rf aces of  ab rasiv e t ools w it hou t  u se of  con t act -met hods 
an d w it hou t  t heir disassemb ly f rom machin e t ools. 
 

  
F i g .  1 .   T h e s u r f ac e an d  i t s  ex am p l e p r o f i l es  
R y s .  1 .   P o w i er z c h n i a i  j ej  p r z y k ł ad o w e p r o f i l e  
 
I t  is n ecessary t o n ot ice t hat  t he prob ab ilit y in  ex amin ed sect ion  
prof ile peak  w ill b e peak  of  su rf ace t opography ex t remely small, 
t heoret ically eq u al t o zero. I n  ow n  w ork s of  t he au t hor show ed, 
t hat  dif f eren ces b et w een  paramet ers of  prof iles an d paramet ers of  
su rf ace are con siderab le, w hat  w as in t rodu ced on  Fig. 2-5 w it h t he 
u se dat a of  1 20  su rf aces w it h specif ied charact erist ics. A s it  resu lt s 
f rom t he perf ormed comparison s t he ex pect ed v alu es of  each 
det ermin ed paramet er of  prof iles an d of  su rf aces are mu ch more 
dif f eren t  ( Tab .1 ). 
 
T ab .  1 .   C o m p ar i s o n  o f  an al y z ed  p ar am et er s  
T ab .  1 .   P o r ó w n an i e an al i z o w an y c h  p ar am et r ó w  
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R t  1 , 2 9  S t  1 , 6 8  R t : S t     0 , 7 7  
R z  1 , 1 9  S z  1 , 6 5  R z : S z     0 , 7 2  
R p  0 , 6 3  S p  0 , 8 4  R p : S p     0 , 7 5  
R v  0 , 5 6  S v  0 , 8 5  R v : S v     0 , 6 6  
 

I n  t he ex amin ed case v alu e of  est imat ed paramet ers of  a su rf ace 
are 23 -3 4 %  great er t han  v alu e adeq u at e paramet ers of  a prof ile. I t  
mean s t hat  on  t he b asis of  t ypical procedu re con sist in g of  su rf ace 
prof ile an alysis, w e can n ot  in f er ab ou t  st at ist ical f eat u res of  t he 
su rf ace w it hou t  w ork in g ou t  su it ab le in f errin g syst em ( Fig. 6 ). The 
syst em  w ou ld con sist  of  k n ow ledge b ase con t ain in g relat ion ships 
b et w een  paramet ers 2D  an d 3 D , dat ab ase, b ase of  in f errin g ru les, 
modu les of  an alyses an d v isu alizat ion s, specif icat ion s of  au x iliary 
u n it s ( can v assin g images 2D ) an d modu les of  commu n icat ion  w it h 
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the u ser. To improv e in correct state of  cu rren t k n ow ledg e an d 
min imiz e con seq u en tial errors of  tw o-dimen sion al f orm of  
assessmen t su rf ace af ter abrasiv e processin g , the au thor w ork ed 
ou t n ew  an d modern  system to in f errin g , modelin g  an d an alyse the 
techn ical su rf aces topog raphy, n amed R ealsu rf ace v 1 .0  ( Fig . 5 ) . I t 
is u sed f or ow n  in v estig ation  an d f or doctoral dissertation .  
 

� 
R y s .  2.   P o r ó w n a n i e  r o zk ł a d ó w  pa r a m e t r u  pr o f i l u  R t  i  pa r a m e t r u  po w i e r zch n i  S t   
F i g .  2.   Di s t r i b u t i o n  co m pa r i s o n  o f  pr o f i l e  pa r a m e t e r  R t  a n d  s u r f a ce  pa r a m e t e r  S t  
 

� 
F i g .  3.   Di s t r i b u t i o n  co m pa r i s o n  o f  pr o f i l e  pa r a m e t e r  R z a n d  s u r f a ce  pa r a m e t e r  S z 
R y s .  3.   P o r ó w n a n i e  r o zk ł a d ó w  pa r a m e t r u  pr o f i l u  R z  i  pa r a m e t r u  po w i e r zch n i  S z  
 

� 
F i g .  4.   Di s t r i b u t i o n  co m pa r i s o n  o f  pr o f i l e  pa r a m e t e r  R p a n d  s u r f a ce  pa r a m e t e r  S p 
R y s .  4.   P o r ó w n a n i e  r o zk ł a d ó w  pa r a m e t r u  pr o f i l u  R p i  pa r a m e t r u  po w i e r zch n i  S p  
 

� 
F i g .  5.   Di s t r i b u t i o n  co m pa r i s o n  o f  pr o f i l e  pa r a m e t e r  R v a n d  s u r f a ce  pa r a m e t e r  S v 
R y s .  5.   P o r ó w n a n i e  r o zk ł a d ó w  pa r a m e t r u  pr o f i l u  R v i  pa r a m e t r u  po w i e r zch n i  S v  
 
The system R ealsu rf ace v 1 .0  is complex  collection  of  modu les, 
orien ted on  data processin g  f rom most popu lar prof ilog raphometers 
u sed in  man y research cen tres. W ork ed ou t system mak es possible 
in f eren ce abou t stereometric f eatu res of  a su rf ace on  the basis of  its 
prof iles, appoin ted tow ard lon g itu din al an d tran sv erse toolin g  sig n s, 
u sin g  modern  methods of  artif icial in tellig en ce an d f u z z y log ic. The 
system mak es also possible the u se addition al parameters, su ch 
w hose u sef u ln ess in  specif ic an alyses is hig her than  specif ic 

parameters at presen t in  common  docu men ts. The system of  
an alyses con tain s also modu les to the au tomatiz ation  of  in f errin g  
an d classif ication  su rf ace. 
 

  
F i g .  6.   E x a m pl e  a n a l y s i s  m o d u l e s  o f  s y s t e m  R e a l s u r f a ce  v1 . 0  
R y s .  6.   P r zy k ł a d o w e  m o d u ł y  a n a l i z s y s t e m u  R e a l s u r f a ce  v1 . 0  
 

2. E f f e c t s  o f  t h e  i n f e r r i n g  s y s t e m  
 
Ef f ects of  dev eloped an d described system are as f ollow in g : 

• Creation  of  the system, assu rin g  low  costs of  q u ick  an d 
complex  estimation  of  stereometric su rf aces property on  the 
basis of  u n iv ersally an d practically lin ear measu remen t. 
Mu ltiple ( ev en  to ten  times)  decreasin g  time of  mark in g  
parameters describin g  stereometric su rf ace stru ctu re. 

• Sav in g  compatibility of  the u sed methods w ith past dev ices an d 
parameter estimation  of  su rf ace rou g hn ess. I t mean s that past 
metrolog y eq u ipmen t f or lin ear measu remen t can  be u sed to 
ev alu ation  the  stereometric su rf ace parameter. 

• Au tomatic compatibility tests of  techn olog ical ef f ects w ith 
reg ards con stitu tion s of  toolin g  process. 

• Easy an d comf ortable resu lt presen tation  of  machin ed su rf aces, 
f or scien tif ic papers, pu blication s an d techn ical specif ication s. 

Scien tif ic importan ce an d u tility of  the system f or dev elopmen t of  
k n ow ledg e an d application s f ollow s besides f rom w ider ef f ects 
w hich are: 
• Prog n osin g  of  su rf ace estimation  parameters. I t mak es possible 
better selection  an d optimiz ation  of  parameters of  the toolin g , 
an d assu res obtain men t of  req u ired properties of  stereometric 
machin ed su rf aces. 

• Testin g  of  n ew  solu tion s of  techn olog ical tools, an d methods of  
toolin g  already on  desig n in g  stag e w ith the u se of  g en eratin g  
su rf ace systems af ter abrasiv e processin g . I t w ill con tribu te to 
con siderable sav in g s of  n ew  techn olog y in trodu ction s in  
in du stry, an d can  accelerate techn olog ical dev elopmen t. 

• Creation  of  complex  modelin g  an d su rf ace topog raphy 
estimation  system allow  to mak e cheap estimation  of  
g eometrical su rf ace stru ctu re. 
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