
Programmable Style for NPR Line Drawing 
Stéphane Grabli1, Emmanuel Turquin1, Frédo Durand2 and François X. Sillion1 

1ARTIS/GRAVIR-IMAG – INRIA               2MIT 

 
 

Code examples 
In the following code examples we highlight in yellow the significant lines of code, the remaining lines 
consisting in declarations or use of standard mechanisms.  
The built-in objects are written in blue. 

Code for the Guiding Lines Style Module 
We show here the python code of the style module that was used the for the “Guiding Lines” layer of 
Fig. 4 in the paper.  
The main aspects of this style module are the recursive split used to make strokes start and stop at 
points of highest curvature and the shader that displaces the vertices of the stroke along its tangent. 
The functions, predicates, shaders needed in the style module are first defined followed by the style 
module itself. 
 
 
## zer o- di mensi onal  ( 0D)  Unar y Pr edi cat e,  r et ur ns t r ue i f  t he u par amet er   
## of  t he par amet er i zed st r oke i s i ns i de a gi ven r ange.   
## - -  i nher i t s  f r om Unar yPr edi cat e0D 
cl ass pyPar amet er UP0D( Unar yPr edi cat e0D) :  

## Bui l ds t he f unct or  gi ven t he r ange 
def  __i ni t __( sel f , pmi n,  pmax) :  

  Unar yPr edi cat e0D. __i ni t __( sel f )  
  sel f . _m = pmi n 
  sel f . _M = pmax   
 ## Oper at or ( )  – i nt er  i s  an I nt er f ace0DI t er at or  
 def  __cal l __( sel f ,  i nt er ) :  
  r et ur n ( ( i nt er . u( ) >=sel f . _m)  and ( i nt er . u( ) <=sel f . _M) )  
 
 
## Shader  t o di spl ace st r oke’ s ver t i ces al ong i t s  t angent  
## - -  i nher i t s  f r om St r okeShader  
c l ass pyGui di ngLi neShader ( St r okeShader ) :  
 ## shadi ng met hod 
 def  shade( sel f ,  s t r oke) :  
  i t  = st r oke. st r okeVer t i cesBegi n( )   ## get  t he f i r s t  ver t ex 
  i t l ast  = st r oke. st r okeVer t i cesEnd( ) ##  
  i t l ast . decr ement ( )                  ## get  t he l ast  one 

## t  <-  t angent  di r ect i on 
  t  = i t l ast . get Obj ect ( ) . get Poi nt ( )  -  i t . get Obj ect ( ) . get Poi nt ( )  
  ## l ook f or  t he st r oke mi ddl e ver t ex 
  i t mi ddl e = St r okeVer t exI t er at or ( i t )    
  whi l e( i t mi ddl e. get Obj ect ( ) . u( ) <0. 5) :     
   i t mi ddl e. i ncr ement ( )    
  ## posi t i on al l  t he ver t i ces al ong t he t angent   
  whi l e( i t . i sEnd( )  == 0) :  

i t . get Obj ect ( ) . Set Poi nt ( i t mi ddl e. get Obj ect ( ) . get Poi nt ( )  \  
   +t * ( i t . get Obj ect ( ) . u( ) - i t mi ddl e. get Obj ect ( ) . u( ) ) )  
   i t . i ncr ement ( )  
   
 
 
## Shader  st r et ch st r oke at  i t s  ext r emi t i es 



## - -  i nher i t s  f r om St r okeShader  
c l ass pyBackboneSt r et cher Shader ( St r okeShader ) :  
 ## Bui l ds t he shader .  The user  speci f i es t he desi r ed st r et chi ng 
 ## amount  l .  
 def  __i ni t __( sel f ,  l ) :  
  St r okeShader . __i ni t __( sel f )  
  sel f . _l  = l  
 ## shadi ng met hod 
 def  shade( sel f ,  s t r oke) :  

i t 0 = st r oke. st r okeVer t i cesBegi n( )  ## f i r s t  ver t ex  
i t 1 = St r okeVer t exI t er at or ( i t 0)  ## - -   
i t 1. i ncr ement ( )                  ## second ver t ex 
i t n = st r oke. st r okeVer t i cesEnd( )  ## - -  
i t n. decr ement ( )                   ## l ast  ver t ex 
i t n_1 = St r okeVer t exI t er at or ( i t n)  ## - -   
i t n_1. decr ement ( )                  ## ver t ex n- 1 
## get  t he 2D coor di nat es f or  al l  t hese ver t i ces:  
p0 = i t 0. get Obj ect ( ) . get Poi nt ( )  
p1 = i t 1. get Obj ect ( ) . get Poi nt ( )  
pn_1 = i t n_1. get Obj ect ( ) . get Poi nt ( )  
pn = i t n. get Obj ect ( ) . get Poi nt ( )  
## Comput e t he di r ect i ons of  t he st r oke’ s f i r s t  and l ast   
## segment s 
d1 = ( p0- p1) . nor mal i ze( )  ## f i r s t  segment  
dn = ( pn- pn_1) . nor mal i ze( )  ## l ast  segment  
## move t he f i r s t  poi nt  al ong t he f i r s t  segment ’ s di r ect i on 
i t 0. get Obj ect ( ) . Set Poi nt ( p0+d1* f l oat ( sel f . _l ) )   
## move t he l ast  poi nt  al ong t he l ast  segment ’ s di r ect i on 
i t n. get Obj ect ( ) . Set Poi nt ( pn+dn* f l oat ( sel f . _l ) )  

 
## / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
##     St y l e Modul e  
## / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
## - -  sel ect s t he Vi ewEdge t hat  ar e v i s i bl e  
Oper at or s. sel ect ( Quant i t at i veI nvi s i bi l i t yUP1D( 0) )  
## - -  chai ns usi ng t he st andar d chai ni ng i t er at or .   
## By def aul t ,  t he chai ni ng st ays i n t he sel ect i on.  
Oper at or s. bi di r ect i onal Chai n( Chai nSi l houet t eI t er at or ( ) )  
## - -  spl i t s  t he chai ns at  poi nt s of  hi ghest  2D cur vat ur e.  
## The chai ns ar e spl i t  unt i l  a cer t ai n l engt h i s  r eached.  
## We pr event  t he spl i t t i ng poi nt s f r om bei ng near  ext r emi t i es  
Oper at or s. r ecur si veSpl i t (  
              Cur vat ur e2DF0D( ) ,  ## t he 0D f unct i on we eval uat e 
              pyPar amet er UP0D( 0. 2, 0. 8) ,  ## The Pr edi cat e 0D t hat  pr esel ect s 
                                        ## t he candi dat e spl i t t i ng poi nt s 

  Not UP1D( Lengt hHi gher UP1D( 75) ) ,  ## The 1D pr edi cat e t hat  t el l s   
                                 ## when t o st op t he r ecur si on 

              2)  ## The sampl i ng 
## - -  l i s t  of  shader s 
shader s_l i s t  =  [  

St r okeText ur eShader ( " penci l . j pg" ,  ##  penci l  t ext ur e wi t h t i ps    
                     St r oke. DRY_MEDI UM,  1) ,                                                         

  Const ant Col or Shader ( 0, 0, 0, 1) ,  ## assi gns a const ant  col or  RGBA 
  Const ant Thi cknessShader ( 2. 0)  ## assi gns a const ant  t hi ckness 
  pyGui di ngLi neShader ( ) , ## modi f i es st r oke’ s geomet r y wi t h  
                                  ## r espect  t o i t s  t angent  
  pyBackboneSt r et cher Shader ( 0. 2)  ## st r et ches t he st r oke 
   ]  
## - -  cr eat es t he st r okes  
Oper at or s. cr eat e( Tr ueUP1D( ) , shader s_l i s t )  



Code for the External Contour Style Module 
We show here the python code of the style module that was used the for the “External Contour” layer 
of Fig. 4 in the paper.  
The main aspects of this style module are in the chaining and in the calligraphic shader. 
 The functions, predicates, shaders needed in the style module are first defined followed by the style 
module itself. 
 
## Assi gns a cal l i gr aphi c t hi ckness t o t he st r okes.  
## - -  i nher i t s  f r om St r okeShader  
c l ass pyCal l i gr aphi cThi cknessShader ( St r okeShader ) :  
 ## Bui l ds t he shader .  The user  speci f i es t he mi n t hi ckness m,  
 ## t he max t hi ckness M,  t he cal l i gr aphi c di r ect i on V.  
 def  __i ni t __( sel f ,  m,  M,  V) :  
  St r okeShader . __i ni t __( sel f )  
  sel f . _m = m 
  sel f . _M = M 
  sel f . _V = V 

 sel f . _get Nor mal 2D = Nor mal 2DF0D( ) ##i nst anci at e  
  ## t he f unct or  t hat   
  ##get s nor mal     
  ##i nf o 

 ## shadi ng met hod 
 def  shade( sel f ,  s t r oke) :  
  i t  = st r oke. st r okeVer t i cesBegi n( )  
  whi l e( i t . i sEnd( )  == 0) :  
   ## get s t he nor mal  t o t he cur ve 

n2d = sel f . _get Nor mal 2D( i t ) . nor mal i ze( )  
## comput e t he t hi ckness dependi ng on t he  
## angl e bet ween t he nor mal  and t he desi r ed  
## cal l i gr aphi c di r ect i on  
t  = sel f . _m + f abs( n2d* sel f . _V) * ( sel f . _M- sel f . _m)  
## assi gns t he f ound t hi ckness t o t he St r okeVer t ex 
## at t r i but e 
i t . get Obj ect ( ) . at t r i but e( ) . set Thi ckness( t / 2. 0, t / 2. 0)  
i t . i ncr ement ( )  

 
## / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
##     St y l e Modul e  
## / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
## - -  sel ect s t he Vi ewEdge t hat  ar e v i s i bl e and ext er nal  cont our   
Oper at or s. sel ect ( AndUP1D( Quant i t at i veI nvi s i bi l i t yUP1D( 0) ,   

       Ext er nal Cont our UP1D( ) )  
## - -  chai ns usi ng t he Chai nPr edi cat eI t er at or  t hat  t akes a  
## one- di mensi onal  pr edi cat e as ar gument .  Thi s pr edi cat e 
## i s  eval uat ed t o deci de whet her  a Vi ewEdge must  be i ncl uded i n  
## t he chai n or  not .  We pass a pr edi cat e t hat  t est s whet her  a Vi ewEdge 
## i s v i s i bl e and i s an ext er nal  cont our .  
Oper at or s. bi di r ect i onal Chai n( Chai nPr edi cat eI t er at or (  

AndUP1D( Quant i t at i veI nvi s i bi l i t yUP1D( 0) ,   
       Ext er nal Cont our UP1D( ) ) )  

## - -  l i s t  of  shader s 
shader s_l i s t  =  [  

Const ant Col or Shader ( 0. 2, 0. 2, 0. 2, 1) ,  ## assi gns a const ant  col or  
## RGBA 

## assi gns a cal l i gr aphi c  
## t hi ckness 

  PyCal l i gr aphi cThi cknessShader ( 6,  ## Mi n t hi ckness 
40,  ## Max Thi ckness 
Vec2f ( 1,  1) ,  ## or i ent at i on 
1) ##cl amp 

   ]  



## - -  cr eat es t he st r okes  
Oper at or s. cr eat e( Tr ueUP1D( ) , shader s_l i s t )  

 

Code for the “ not”  External Contour Style Module 
We show here the python code of the style module that was used the for the “not External Contour” 
layer of Fig. 4 in the paper.  
This style module selects the ViewEdges that are visible but not external contours and apply a 
nonlinear varying thickness to the strokes. 
 The functions, predicates, shaders needed in the style module are first defined followed by the style 
module itself. 
 
def  smoot hC(  a,  exp ) :  
 c  = pow( f l oat ( a) , exp) * pow( 2. 0, exp)  
 r et ur n c 
 
## Assi gns a Thi ckness t hat  i ncr eases and t hen decr eases  
## i n a non- l i near  way.  
## - -  i nher i t s  f r om St r okeShader  
c l ass pyNonLi near Var yi ngThi cknessShader ( St r okeShader ) :  
 ## Bui l ds t he shader .  The user  speci f i es t he mi n t hi ckness m,  
 ## t he max t hi ckness M,  t he exponent   
 def  __i ni t __( sel f ,  m,  M,  e) :  
  St r okeShader . __i ni t __( sel f )  
  sel f . _m = m 
  sel f . _M = M ## M i s r eached i n t he mi ddl e of  t he st r oke 
  sel f . _e = e 
 ## shadi ng met hod 
 def  shade( sel f ,  s t r oke) :  

n = st r oke. st r okeVer t i cesSi ze( )  
i  = 0 
i t  = st r oke. st r okeVer t i cesBegi n( )  
whi l e i t . i sEnd( )  == 0:  
 at t  = i t . get Obj ect ( ) . at t r i but e( )  
 i f ( i  < f l oat ( n) / 2. 0) :  
  c  = f l oat ( i ) / f l oat ( n)  
 el se:  
  c  = f l oat ( n- i ) / f l oat ( n)  
 c  = smoot hC( c,  sel f . _e)  
 t  = ( 1. 0 -  c) * sel f . _M + c *  sel f . _m 
 at t . set Thi ckness( t / 2. 0,  t / 2. 0)  
 i  = i +1 
 i t . i ncr ement ( )  

 
 
## / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
##     St y l e Modul e  
## / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  
## - -  sel ect s t he Vi ewEdge t hat  ar e v i s i bl e and not  ext er nal  cont our   
Oper at or s. sel ect ( AndUP1D( Quant i t at i veI nvi s i bi l i t yUP1D( 0) ,   

       Not UP1D( Ext er nal Cont our UP1D( ) ) )  
## - -  chai ns usi ng t he st andar d chai ni ng i t er at or .   
## By def aul t ,  t he chai ni ng st ays i n t he sel ect i on.  
Oper at or s. bi di r ect i onal Chai n( Chai nSi l houet t eI t er at or ( ) )  
## - -  l i s t  of  shader s 
shader s_l i s t  =  [  

Const ant Col or Shader ( 0. 2, 0. 2, 0. 2, 1) ,  ## assi gns a const ant  col or  
## RGBA 

pyNonLi near Var yi ngThi cknessShader ( 2, ## mi n t hi ckness 



    10, ## max t hi ckness 
    0. 33) ,  ## t he exponent  
  

]  
## - -  cr eat es t he st r okes  
Oper at or s. cr eat e( Tr ueUP1D( ) , shader s_l i s t )  

Shader code examples 
 
The first shader is used in Fig.12 to define the strokes wavy geometry. It basically consists in 
displacing the vertices along the normal to the curve, of an amount proportional to a sinusoidal curve. 
 
## Shader  t o di spl ace st r oke' s ver t i ces wi t h r espect  t o a s i nusoi dal  
## cur ve,  whose f r equency and ampl i t ude ar e gi ven as ar gument s.   
## The ampl i t ude i s act ual l y  i ncr easi ng f r om 0 t o A and decr easi ng f r om  
## A t o 0 al ong t he cur ve.  
## - -  i nher i t s  f r om St r okeShader  
c l ass pySi nusDi spl acement Shader ( St r okeShader ) :  
 ## Bui l ds t he shader .  The user  speci f i es s i nusoi d ampl i t ude a  
 ## and f r equency f .  
 def  __i ni t __( sel f ,  f ,  a) :  
  St r okeShader . __i ni t __( sel f )  
  sel f . _f  = f  
  sel f . _a = a 
  sel f . _get Nor mal  = Nor mal 2DF0D( )  ## f unct or  i nst anci at i on 
 ## shadi ng met hod 
 def  shade( sel f ,  s t r oke) :  

i t  = st r oke. st r okeVer t i cesBegi n( )  
whi l e i t . i sEnd( )  == 0:  

v = i t . get Obj ect ( ) ## v i s  a St r okeVer t ex 
## we r et r i eve t he nor mal  n t o t he st r oke at  v 
n = sel f . _get Nor mal ( i t . cast ToI nt er f ace0DI t er at or ( ) )  
## t he s i nusoi d ampl i t ude i s a( u)  = A( 1- 2| u- 0. 5| ) .   
## Thi s f unct i on l ooks l i ke t hat  :   
## / \  u bel ongi ng t o [ 0, 1]  
a = sel f . _a* ( 1- 2* ( f abs( v. u( ) - 0. 5) ) )  
## we modul at e t he ampl i t ude by a cosi nus of  f r equency 
## f ,  such as,  f or  f =1,  t he cur ve spans a s i ngl e  
## 2* PI  per i od and di spl aces t he ver t ex al ong i t s  nor mal  
## of  t hi s ampl i t ude  
v. Set Poi nt ( v. get Poi nt ( ) +n* a* cos( sel f . _f * v. u( ) * 2* PI ) )  
i t . i ncr ement ( )  
 
 

 
The second shader is used in this same figure (Fig.12) to define the stroke’s color variation. It linearly 
varies from a first color c1 to a second color c2 as we are progressing from the first vertex toward the 
middle one, and from c2 to c1, as we’re leaving the middle vertex to reach the last one.  
 
## Shader  t o l i near l y i nt er pol at e bet ween t wo col or s.  The st r oke st ar t s  
## wi t h t he f i r s t  col or ,  r eaches t he second col or  i n i t s  mi ddl e and ends 
## back wi t h t he f i r s t  col or .  
## - -  i nher i t s  f r om St r okeShader  
c l ass pyI nt er pol at eCol or Shader ( St r okeShader ) :  
 ## Bui l ds t he shader .  The user  speci f i es t he t wo col or s as  
 ## R, G, B, A component s 
 def  __i ni t __( sel f ,  r 1, g1, b1, a1, r 2, g2, b2, a2) :  
  St r okeShader . __i ni t __( sel f )  
  sel f . _c1 = [ r 1, g1, b1, a1]  ## f i r s t  col or  ar r ay 
  sel f . _c2 = [ r 2, g2, b2, a2]  ## second col or  ar r ay 
 ## shadi ng met hod 



 def  shade( sel f ,  s t r oke) :  
n = st r oke. st r okeVer t i cesSi ze( ) - 1 
i  = 0 
i t  = st r oke. st r okeVer t i cesBegi n( )  
whi l e i t . i sEnd( )  == 0:  

at t  = i t . get Obj ect ( ) . at t r i but e( )  ## we get  t he ver t ex ' s  
    ## at t r i but e 

   ## The col or  f or  t hi s ver t ex i s  def i ned by:  
   ## col or  = ( 1- c) c1 + ( c) c2 wi t h:  

## c( u)  = ( 1- 2| u- 0. 5| ) ,  and u bel ongs t o [ 0, 1]  
## Thi s f unct i on l ooks l i ke t hat  :   
## / \  
c  = 1- 2* ( f abs( f l oat ( i ) / f l oat ( n) - 0. 5) )  
## Set s t he i nt er pol at ed RGB col or  
at t . set Col or ( ( 1- c) *  sel f . _c1[ 0]  + c*  sel f . _c2[ 0] ,   
             ( 1- c) *  sel f . _c1[ 1]  + c*  sel f . _c2[ 1] ,  
             ( 1- c) *  sel f . _c1[ 2]  + c*  sel f . _c2[ 2] , )  
## Set s t he i nt er pol at ed al pha component  
at t . set Al pha( ( 1- c) *  sel f . _c1[ 3]  + c*  sel f . _c2[ 3] , )  
i  = i +1 
i t . i ncr ement ( )  

 

Function code examples 
 
This example shows a zero-dimensional (0D) Function used to evaluate the norm of the gradient 
vector found in the global density map at a given scale for a vertex. 
 
## 0D Funct i on t o comput e t he nor m of  t he gr adi ent  vect or  comput ed  
## at  a gi ven poi nt  and f or  a gi ven scal e i n t he gl obal  densi t y map.  
## - -  i nher i t s  f r om Unar yFunct i on0D 
cl ass pyVi ewMapGr adi ent Nor mF0D ( Unar yFunct i on0DDoubl e) :  

## Bui l ds t he f unct or  gi ven t he scal e s i gma 
def  __i ni t __( sel f , s i gma) :  

  Unar yFunct i on0DDoubl e. __i ni t __( sel f )  
  sel f . _s = s i gma ## t he s i gma of  t he gaussi an f unct i on 
  sel f . _st ep = pow( 2,  sel f . _s)     ## t he gap bet ween t wo pi xel s 
          ## used f or  comput i ng t he  

   ## gr adi ent  at  scal e s i gma 
 ## Oper at or ( )  – i t er  i s  an I nt er f ace0DI t er at or  
 def  __cal l __( sel f ,  i t er ) :  

p = i t er . get Obj ect ( ) . get Poi nt 2D( )  
## Comput e t he gr adi ent ' s  x component  by r eadi ng t he gl obal   
## densi t y map at  scal e _s 
gx = ReadCompl et eVi ewMapPi xel CF( sel f . _s, p. x( ) +sel f . _st ep, p. y( ) )  
-  ReadCompl et eVi ewMapPi xel CF( sel f . _s,  p. x( ) - sel f . _st ep,  p. y( ) )  
## Comput e t he gr adi ent ' s  x component  by r eadi ng t he gl obal   
## densi t y map at  scal e _s 
gy = ReadCompl et eVi ewMapPi xel CF( sel f . _s, p. x( ) , p. y( ) +sel f . _st ep)  
-  ReadCompl et eVi ewMapPi xel CF( sel f . _s,  p. x( ) ,  p. y( ) - sel f . _st ep)  
r et ur n Vec2f ( gx,  gy) . nor m( )  ## r et ur ns t he nor m of  t he vect or  

 
 
Many built-in mechanisms facilitate the definition of new elements. For instance, we provide a 
standard integration mechanism that allows to easily implement a one-dimensional function from a 
zero-dimensional function. In particular, we show how to define the 1D function that evaluates the 
gradient intensity in the global density map at a given scale for a 1D element, from the 0D function 
defined above.  
 
 



## 1D Funct i on t o comput e t he gr adi ent  i nt ensi t y f ound i n t he gl obal   
## densi t y map at  a gi ven scal e f or  a 1D el ement .  
## - -  i nher i t s  f r om Unar yFunct i on1D 
cl ass pyVi ewMapGr adi ent Nor mF1D( Unar yFunct i on1DDoubl e) :  

## Bui l ds t he f unct or  gi ven t he scal e s i gma,  t he i nt egr at i on  
## t ype and t he sampl i ng t o use f or  t he 0D eval uat i ons.  
def  __i ni t __( sel f , s i gma,  i nt egr at i onType=MEAN,  sampl i ng=2. 0) :  

  Unar yFunct i on1DDoubl e. __i ni t __( sel f ,  i nt egr at i onType,  sampl i ng)  
  sel f . _get Gr adi ent Nor m0D = pyVi ewMapGr adi ent Nor mF0D( si gma)  
 ## Oper at or ( )  – i nt er  i s  an I nt er f ace1D 
 def  __cal l __( sel f ,  i nt er ) :  
  ## cal l  t o t he st andar d i nt egr at i on mechani sm 

r et ur n i nt egr at eDoubl e(  sel f . _get Gr adi ent Nor m0D,   
i nt er . poi nt sBegi n( sel f . _sampl i ng) ,  
i nt er . poi nt sEnd( sel f . _sampl i ng) ,  
self._integration) 

Figures 

Use of different style sheets on the same model 

  
Figure 1 Two different styles applied to the same plane model 

  
 

Figure 2 Two different styles applied to the same camera model 

 
 
 
 
 
 



Use of Information to control attributes variation 
 

 
Figure 3 The lines thickness depends on the depth information. In addition, the external contour is drawn in a 

calligraphic manner. 

 
 

 
Figure 4 As in the previous figure, lines thickness depends on depth information. We use edges nature 

information to draw crease lines in white and silhouette lines in black. 

 



 
Figure 5 The lines color depends on the material color information in order to simulate a cartoon like 

appearance. 

Gallery of Styles obtained using our approach 

 

Figure 6 Sketchy look achieved by making the same stroke turn several times around the object. 

 



 

Figure 7 The virgin example of the paper. It illustrates in particular the use of layering to produce complex 
drawings. 



 

Figure 8 We illustrate here how the chaining operator, coupled with programmable shader allows to simulate 
multiple-parameterization for strokes. On this example, notice that the color variation relies on a 
parameterization covering the silhouette of the whole object, including occluded parts, to blend in a gradient way 
from yellow to blue and back to yellow. Similarly, the stroke’s backbone geometry  is displaced against a 
sinusoid defined on this same parameterization such as its amplitude linearly increases between 0 and 0.5, and 
then decreases back between 0.5 and 1. In contrast, the thickness variation is defined with respect to a 
parameterization that covers each visible segment of the silhouette, as increasing between 0 and 0.5 and then 
decreasing between 0.5 and 1. 



 
Figure 9 The Stanford bunny rendered in Japanese style. 

  
Figure 10 Two models rendered using a style sheet made of two modules: the first one draws guiding lines and 

the second ones draws "finished" lines for close parts. 

 



 
Figure 11 Technical  rendering of a V5 engine, including lines that are hidden by only one object. 


