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Description 

The  present  invention  relates  in  general  to  the 
problem  of  checking  the  typology  of  the  surface  ge- 
ometry  of  objects,  particularly  embossed  objects. 
It  is  known  from  JP-A-60  1  87-806  to  discriminate  the 
boundary  with  a  dissimilar  metal  material  in  a  clad 
material,  by  forming  a  scratch  in  a  definite  direction 
in  a  part  of  the  boundary  between  a  base  material  and 
a  dissimilar  metal,  by  applying  beams  of  light  to  this 
part,  and  by  detecting  the  intensity  of  the  light  reflect- 
ed  by  said  part. 

It  is  known  from  DE-C-904  353  a  method  for 
checking  the  quality  of  surfaces  by  means  of  optical 
interference  of  beams  of  monochromatic  light  in  a  liq- 
uid  medium. 

The  invention  has  been  developed  with  particu- 
lar  attention  to  its  possible  use  for  checking  the  de- 
gree  of  surface  finishing  of  elements  of  plastics  ma- 
terial  for  the  internal  panels  of  motor  vehicles.  These 
objects  generally  have  embossed  surfaces,  the  de- 
gree  of  embossing  being  classified  by  the  produceror 
the  user  by  predetermined  marks.  The  conformity  be- 
tween  the  surface  appearance  and  the  mark  is 
checked  visually  by  comparison  with  reference  sam- 
ples. 

This  method  has  the  disadvantage  that  the  ge- 
ometry  of  the  embossing  is  not  detected  objectively 
by  the  measurement  of  repeatable  parameters  and 
the  allocation  to  each  of  numerical  values  which  de- 
scribe  its  surface  characteristics. 

Currently,  as  stated,  the  discrimination  and  rec- 
ognition  of  the  various  embossed  patterns  is  based 
on  comparison  with  reference  samples. 

This  solution  has  three  basic  disadvantages: 
-  it  involves  a  subjective  perceptive  detection 

which  depends  on  the  attention,  the  sensitivity 
and  the  judgement  of  the  person  carrying  out 
the  check, 

-  small  differences  in  geometry  may  easily  es- 
cape  visual  detection  and  this  can  make  the 
correct  classification  imprecise,  and 

-  reference  samples  (standards)  must  be  avail- 
able  in  order  to  make  the  comparison. 

The  object  of  the  present  invention  is  to  provide 
means  which  enable  the  aforementioned  check  to  be 
made  without  giving  rise  to  the  problems  cited  above, 
and  which  make  it  possible  for  the  checking  and  clas- 
sification  to  be  completely  objective  and  not  affected 
by  the  attitudes  of  the  person  carrying  out  the  check. 

According  to  the  present  invention,  the  problem 
is  resolved  by  virtue  of  a  method  having  the  charac- 
teristics  claimed  specifically  in  the  claims  which  fol- 
low. 

A  further  subject  of  the  invention  is  a  device  for 
carrying  out  the  method. 

The  invention  will  now  be  described,  purely  by 
way  of  non-limiting  example,  with  reference  to  the  ap- 

pended  drawings,  in  which: 
Figure  1  is  a  sectional  view  of  an  object  undergo- 
ing  a  checking  operation  carried  out  in  accor- 
dance  with  the  invention,  and 

5  Figure  2  shows  the  general  structure  of  the  de- 
vice  according  to  the  invention. 
In  Figure  1,  an  object,  generally  indicated  0,  has 

a  generally  rough  (embossed)  surface  S.  For  exam- 
ple,  this  may  be  an  internal  panelling  element  of  plas- 

10  tics  material  (polyurethane,  etc.)  for  motor  vehicles. 
Essentially,  the  embossed  surface  S  has  a  more 

or  less  regular  pattern  constituted  by  small  raised 
portions  and  small  depressions  of  different  areas, 
shapes  and  densities.  These  geometric  characteris- 

15  tics  can  be  quantified  respectively  by  means  of  para- 
meters  such  as  their  average  area,  the  shape  and/or 
density  factor  of  the  raised  portions  (number/cm2), 
the  total  percentage  area  occupied  by  the  raised  por- 
tions,  and  the  average  perimeter  of  the  raised  por- 

20  tions. 
Naturally,  these  are  parameters  which  cannot  be 

quantified  precisely  according  to  the  prior  art  based 
on  a  visual  analysis. 

The  solution  according  to  the  invention  is  based 
25  principally  on  the  processing  of  a  digital  image  (by 

known  techniques)  and  its  discrimination  on  the  basis 
of  its  degrees  of  greyness  (black/white). 

In  order  to  carry  out  an  analysis  of  this  type,  how- 
ever,  it  must  be  possible  to  reduce  the  appearance  of 

30  the  embossed  surface  S  of  the  object  0  to  an  essen- 
tially  two-dimensional  morphology  in  which  different 
degrees  of  greyness  (white/black)  correspond  to  the 
raised  portions  and  the  depressions  of  the  emboss- 
ing. 

35  For  this  purpose,  in  the  method  according  to  the 
invention,  the  surface  S  whose  degree  of  embossing 
is  to  be  checked  is  first  "inked"  by  the  application 
thereto  of  a  layer  of  a  coloured  medium  I  (liquid,  paste, 
etc..)  which  acts  as  an  ink.  For  example,  this  may  be 

40  a  normal  typographical  ink  (or  a  paint)  of  a  colour 
wh  ich  cont  rast  s  wit  h  t  he  colour  of  t  he  object  0.  For  ex- 
ample,  if  the  object  0  is  a  polyurethane  panelling  ele- 
ment^  a  generally  dark  colour),  an  ink  I  of  a  light  col- 
our,  for  example  white,  may  be  selected. 

45  After  it  has  been  deposited  on  the  surface  S,  the 
ink  I  is  partially  removed,  for  example,  by  means  of  a 
blade  or  brush  R,  or  by  a  sheet  of  absorbent  paper 
which  is  wiped  over  the  object  0  so  as  to  remove  the 
excess  ink  I  situated  above  the  upper  contours  of  the 

so  surface  S.  The  ink  thus  remains  mainly  in  the  depres- 
sions  and  gives  rise  to  a  substantially  two-dimension- 
al  surface  morphology  composed  of  light-coloured 
areas  corresponding  to  the  depressions  which  con- 
trast  with  the  dark-coloured  areas  corresponding  to 

55  the  raised  portions  from  which  the  ink  I  has  substan- 
tially  been  removed. 

The  object  0  thus  prepared  can  be  analysed  in  a 
device  of  the  type  illustrated  in  Figure  2. 
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The  device  in  question  comprises  essentially: 
-  a  supporting  surface  1  on  which  the  object  0, 

previously  inked,  is  placed, 
-  a  set  of  lamps  2  which  illuminate  the  object  0 

so  as  to  avoid  shadows, 
-  a  video  camera  3,  preferably  of  the  high- 

definition  type,  arranged  in  a  position  such 
that  it  creates  an  image  of  the  object  0  and  gen- 
erates  a  video  signal  (usually  in  digital  form) 
corresponding  to  the  surface  morphology  (the 
degree  of  greyness)  of  the  inked  object  0,  and 

-  an  image  analyser  device  for  receiving  the  sig- 
nal  provided  by  the  video  camera  3  in  order  to 
process  it,  and  for  carrying  out  any  preliminary 
sharpening  of  the  definition  (image  enhance- 
ment). 

In  particular,  before  the  discrimination  of  the 
light/dark  areas,  the  image  analyser  (which  is  of 
known  type:  for  example,  the  image  analyser  sold  un- 
der  the  mark  IBAS  by  the  company  KONTRON)  can 
carry  out  an  erosion  and  subsequent  enlargement  of 
the  image  (in  order  to  separate  one  raised  portion 
from  another  physically  before  the  measurements) 
and  then  an  automatic  discrimination  with  predeter- 
mined  constant  analysis  thresholds  (in  order  to  re- 
duce  the  interaction  with  the  system  and  make  the 
measurements  quicker). 

For  a  statistically  valid  discrimination,  the  image 
analyser  may  operate  over  a  sample  surface  of  the  or- 
der  of  60  by  60  mm2;  the  dimensions  of  this  area  may 
be  varied,  however,  according  to  operating  require- 
ments. 

The  image  analyser  can  calculate,  on  the  basis 
of  known  algorithms,  the  parameters  relating  to  the 
raised  portions  of  the  embossed  surface  S:  for  exam- 
ple,  these  may  be  the  average  area  of  the  crests  of 
the  raised  portions,  their  shape  factor,  and  the  num- 
ber  of  raised  portions/cm.  In  addition  to  these  para- 
meters,  it  is  also  possible  to  detect  the  percentage 
area  and  the  average  perimeter  of  the  raised  por- 
tions. 

For  example,  these  parameters,  measured  by 
the  method  according  to  the  invention,  assumed  the 
following  values  for  an  embossed  surface  referred  to 
by  the  Applicant  as  MT  2521  : 

-  %  area  53.50% 
-  average  area  =  1  .36  mm2 
-  average  perimeter  =  5.38  mm 
-  average  shape  factor  =  0.56 
-  number  of  raised  portions/cm2  =  43 
The  parameters  in  question  relate  to  the  raised 

portions  of  the  embossing. 

Claims 

1.  A  method  for  checking  the  surface  geometry  of 
an  object  (0)  which  has  a  surface  distribution  (S) 

of  depressions  and  raised  portions,  character- 
ised  in  that  it  comprises  the  steps  of: 

-  applying  to  the  surface  (S)  a  medium  (I) 
5  which  acts  as  an  ink  so  that  the  medium  (I) 

fills  the  depressions  and  leaves  the  raised 
portions  substantially  free,  the  medium  (I) 
having  a  colour  which  contrasts  generally 
with  that  of  the  object  (O)  so  that,  after  the 

10  application  of  the  medium  (I),  the  object  (O) 
has  a  substantially  two-dimensional  sur- 
face  morphology  of  areas  of  contrasting 
colours  corresponding  to  the  depressions 
and  to  the  raised  portions,  respectively, 

15  and 
-  subjecting  the  substantially  two-dimen- 

sional  surface  morphology  to  image  analy- 
sis  (3,  4)  so  as  to  detect  the  geometric  char- 
acteristics  of  the  depressions  and  the 

20  raised  portions. 

2.  A  method  according  to  Claim  1,  characterised  in 
that,  after  the  medium  (I)  which  acts  as  an  ink  has 
been  deposited  on  the  surface  (S),  it  is  at  least 

25  partially  removed  by  scraping  (R)  or  wiping  of  the 
surface. 

3.  A  method  according  to  Claim  1  or  Claim  2,  char- 
acterised  in  that  the  substantially  two-dimen- 

30  sional  surface  morphology  is  subjected  to  image 
analysis  in  order  to  check  at  least  one  of  the  fol- 
lowing  parameters: 

-  the  average  area  of  the  raised  portions, 
-  the  shape  factor  of  the  raised  portions, 

35  -  the  surface  density  of  the  raised  portions, 
-  the  total  or  percentage  area  of  the  raised 

portions,  and 
-  the  average  perimeter  of  the  raised  por- 

tions. 
40 

Patentanspruche 

1.  Verfahren  zum  Uberprufen  der  Oberflachengeo- 
45  metrie  eines  Gegenstands  (O),  welcher  eine 

Oberflachenverteilung  (S)  von  Einsenkungen 
und  erhohten  Bereichen  aufweist, 
dadurch  gekennzeichnet, 
dali  es  die  Schritte  umfalit: 

so  -  Auftragen  eines  als  Farbstoff  wirkenden 
Mediums  (I)  auf  die  Oberflache  (S)  derart, 
daft  das  Medium  (I)  die  Einsenkungen  fullt 
und  die  erhohten  Bereiche  im  wesentlichen 
freilalit,  wobei  das  Medium  (I)  eine  Farbe 

55  aufweist,  die  im  allgemeinen  zu  derjenigen 
des  Gegenstands  (O)  einen  Kontrast  bildet, 
so  dali  nach  dem  Auftragen  des  Mediums 
(I)  der  Gegenstand  (O)  eine  im  wesentli- 
chen  zweidimensionale  Oberflachenmor- 

3 
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phologie  mit  Bereichen  von  kontrastieren- 
den  Farben  aufweist,  welche  den  Einsen- 
kungen  bzw.  den  erhohten  Bereichen  ent- 
sprechen,  und  5 

-  Unterziehen  der  im  wesentlichen  zweidi- 
mensionalen  Oberflachenmorphologie  ei- 
ner  Bildanalyse  (3,  4),  urn  die  geometri- 
schen  Charakteristiken  der  Einsenkungen 
und  der  erhohten  Bereiche  zu  erfassen.  10 

2.  Verfahren  nach  Anspruch  1, 
dadurch  gekennzeichnet, 
dali  nachdem  das  als  Farbstoff  wirkende  Medi- 
um  (I)  auf  der  Oberf  lache  (S)  abgelagert  worden  15 
ist,  dieses  wenigstens  teilweise  durch  Abkratzen 
(R)oderAbwischenderOberflacheentferntwird. 

3.  Verfahren  nach  Anspruch  1  oder  Anspruch  2, 
dadurch  gekennzeichnet,  20 
dali  die  im  wesentlichen  zweidimensionale 
Oberflachenmorphologie  einer  Bildanalyse  un- 
terzogen  wird,  urn  wenigstens  einen  der  folgen- 
den  Parameter  zu  uberprufen: 

-  die  durchschnittliche  Flache  der  erhohten  25 
Bereiche, 

-  den  Formfaktor  der  erhohten  Bereiche, 
-  die  Oberflachendichte  der  erhohten  Berei- 

che, 
-  die  Gesamt-  oder  Prozentualflache  der  er-  30 

hohten  Bereiche,  und 
-  den  durchschnittlichen  Umfang  der  erhoh- 

ten  Bereiche. 

Procede  selon  la  revendication  1,  caracterise  en 
ce  que,  apres  avoir  depose  sur  la  surface  (S)  le 
milieu  (I)  qui  agit  a  la  maniere  d'une  encre,  on 
I'enleve  au  moins  partiellement  par  raclage  (R) 
ou  essuyage  de  la  surface. 

Procede  selon  I'une  ou  I'autre  des  revendications 
1  et  2,  caracterise  en  ce  que  la  morphologie  de 
surface  sensiblement  bi-dimensionnelle  est  sou- 
mise  a  une  analyse  d'images  af  in  de  verifier  au 
moins  I'un  des  parametres  suivants  : 

-  la  surface  moyenne  des  parties  en  saillie, 
-  le  facteur  de  forme  des  parties  en  saillie, 
-  la  densite  de  surface  des  parties  en  saillie, 
-  la  surface  totale  ou  la  surface  en  pourcen- 

tage  des  parties  en  saillie,  et 
-  le  perimetre  moyen  des  parties  en  saillie. 

Revendications 
35 

Procede  pour  verifier  la  geometrie  de  surface 
d'un  objet  (O)  qui  presente  une  distribution  en 
surface  (S)  de  depressions  et  de  parties  en  sail-  40 
lie,  caracterise  en  ce  qu'il  comprend  les  etapes 
consistant  a  : 

-  appliquersur  la  surface  (S)  un  milieu  (I)  qui 
agit  a  la  maniere  d'une  encre  de  telle  sorte 
que  le  milieu  (I)  remplit  les  depressions  et  45 
laisse  les  parties  en  saillie  sensiblement  li- 
bres,  le  milieu  (I)  ayant  une  couleur  qui 
contraste  generalement  avec  celle  de  I'ob- 
jet  (O)  de  telle  sorte  qu'apres  application  du 
milieu  (I),  I'objet  (O)  presente  une  morpho-  50 
logie  de  surface  sensiblement  bi-dimen- 
sionnelle  de  zones  de  couleurs  contrastees 
qui  correspondent  respectivement  aux  de- 
pressions  et  aux  parties  en  saillie,  et 

-  soumettre  la  morphologie  de  surface  sen-  55 
siblement  bidimensionnelle  a  une  analyse 
d'images  (3,  4)  de  maniere  a  detecter  les 
caracteristiques  geometriques  des  depres- 
sions  et  des  parties  en  saillie. 
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