
2/07/12	
  

1	
  

From	
  polyominoes	
  to	
  informa5on	
  visualiza5on	
  

Maylis	
  Delest	
  et	
  alt.	
  

Université de Bordeaux – LaBRI 
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F.	
  Nigh5ngale	
  (1850)	
  

J.	
  Minard	
  (1850)	
  

Cushion	
  scarified	
  (Van	
  Wijk,	
  01)	
  

Auber&Alt	
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1980	
  

Allez	
  
travailler	
  

avec	
  Gérard	
  
Viennot	
  …..	
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Macsyma	
  

1981	
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1982	
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1983	
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Macsyma	
  

1984	
  

1989	
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1984	
  



2/07/12	
  

10	
  

1984	
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SIGRAPH’89	
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What	
  are	
  Strahler	
  numbers	
  ?	
  

Ershov	
  1958	
  

•  Defined	
  on	
  binary	
  trees	
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  1958	
  

•  Defined	
  on	
  binary	
  trees	
  

What	
  are	
  Strahler	
  numbers	
  ?	
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•  3	
  x	
  (4+5)	
  -­‐	
  (2x7+1)	
  

What	
  are	
  Strahler	
  numbers	
  ?	
  

1	
  

1	
   1	
   1	
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1	
  
2	
   2	
  

2	
   2	
  

3	
  

Strahler	
  –	
  pruning	
  

Vauchaussade	
  Viennot	
  (1985),	
  Zeilberger	
  (1990)	
  
Defined	
  on	
  rooted	
  planar	
  trees	
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Strahler	
  –	
  pruning	
  

Vauchaussade	
  Viennot	
  (1985),	
  Zeilberger	
  (1990)	
  
Défined	
  on	
  rooted	
  	
  planar	
  maps	
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

5 5 3 3 3 

Auber&alt 2003	



- Node's children ordering	


- Computing node value	

 A

B C D E F 

Strahler	
  –	
  an	
  other	
  way	
  



2/07/12	
  

15	
  

5 5 3 3 3 

A

B C D E F 

Strahler	
  –	
  an	
  other	
  way	
  

5 5 3 3 3 

A

B C D E F 

Strahler	
  –	
  an	
  other	
  way	
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5 5 3 3 3 

A

B C D E F 

Strahler	
  –	
  an	
  other	
  way	
  

5 5 3 3 3 

A

B C D E F 

Strahler	
  –	
  an	
  other	
  way	
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5 5 3 3 3 

7	

 A

B C D E F 

Strahler	
  –	
  an	
  other	
  way	
  

Proccedings	
  of	
  Third	
  Colloquium	
  on	
  Mathema5cs	
  and	
  Computer	
  Science	
  
Algorithms,	
  Trees,	
  Combinatorics	
  and	
  Probabili5es	
  2004	
  

1991	
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Quadri-Partition gives a pair of integers	


Strahler	
  –	
  for	
  graphs	
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Strahler	
  et	
  ARN	
  

Classifica5on	
  by	
  ARN	
  order	
  
Waterman	
  (1978)	
  

Strahler	
  et	
  ARN	
  

Classifica5on	
  complexité	
  ARN	
  
(Viennot	
  &alt,	
  1985)	
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•  Sequence	
  :	
  AGGCCUUAGGCCUU	
  
•  liens:	
  1,	
  14,	
  1,	
  4,	
  3,	
  7,	
  5,	
  10,	
  6,	
  9,	
  8,	
  11	
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Drawing	
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  page	
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Drawing	
  ARN	
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Drawing	
  ARN	
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ARN	
  dessin	
  

ARN	
  dessin	
  

J.	
  Graphs	
  &Appl.	
  Auber	
  &Alt	
  2006	
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ARN	
  	
  Visualiza5on?	
  

ARN	
  	
  Visualiza5on?	
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1987	
  

Parallelogram	
  polyominoes	
  having	
  area	
  n	
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Parallelogram	
  polyominoes	
  having	
  area	
  n	
  

1988	
  

Parallelogram	
  polyominoes	
  having	
  area	
  n	
  

� 

D = xDx D + xtx D + xDx + xtx 

=	
   +	
   +	
   +	
  

*q	
   *q	
  
*q	
  

*q	
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perimeter	
   Catalan	
  

area	
  

Area	
  and	
  colums	
  

� 

D = xDx D + xtx D + xDx + xtx 

perimeter	
   Catalan	
  

area	
   q-­‐analog	
  of	
  Catalan	
  

Area	
  and	
  colums	
   q-­‐analog	
  	
  of	
  Bessel	
  func5ons	
  

Maylis!	
  Jean-­‐Marc!	
  It’s	
  
great	
  !	
  Fantas5c	
  !	
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perimeter	
   Catalan	
  

area	
   q-­‐analog	
  of	
  Catalan	
  

Area	
  and	
  colums	
   q-­‐analog	
  	
  of	
  Bessel	
  func5ons	
  

Bijec5on	
  with	
  paths	
  in	
  binary	
  trees	
  (Fedou	
  89)	
  

1989	
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MAPLE	
  

1991	
  1991	
  

BioInfo	
  

Random	
  
genera5on	
  Vizualisa5on	
  

Combinatoire	
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1991	
  2004	
  

BioInfo	
  

Vizualisa5on	
  

MABioVis	
  Team	
  at	
  LaBRI	
  

tulip.labri.fr	
  

1991	
  2004	
  

Vizualisa5on	
  

tulip.labri.fr	
  

2003	
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Many	
  algorithms	
  split	
  data	
  based	
  on	
  a	
  quality	
  measure	
  	
  

Manconridis	
  (98)	
  

� 

MQ(G;C) =
1
k

ei,i
ti
2 −

1
k −1

ei, j
tit jj=1

j≠i

k

∑
i=1
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∑
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⎟ ⎟ 

	
  The	
  graph	
   The	
  par55on	
  

Number	
  of	
  edges	
  
	
  between	
  
	
  cluster	
  i	
  and	
  cluster	
  j	
  

Number	
  of	
  nodes	
  
	
  of	
  
cluster	
  j	
  

Usually	
  one	
  algorithm	
  is	
  run	
  recursively	
  	
  on	
  the	
  graph	
  
	
   	
   	
  -­‐>	
  fragmenta5on	
  tree	
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Usually	
  one	
  algorithm	
  is	
  run	
  recursively	
  	
  on	
  the	
  graph	
  
	
   	
   	
  -­‐>	
  fragmenta5on	
  tree	
  

Is	
  it	
  possible	
  to	
  measure	
  the	
  
quality	
  of	
  the	
  whole	
  tree	
  ?	
  

2008	
  

perimeter	
   Catalan	
  

area	
   q-­‐analog	
  of	
  Catalan	
  

Area	
  and	
  colums	
   q-­‐analog	
  	
  of	
  Bessel	
  func5ons	
  

Bijec5on	
  with	
  paths	
  in	
  binary	
  trees	
  (Fedou	
  89)	
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First	
  :	
  modify	
  MQ	
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� 

MQ(G;C) =
1

xi
i=1
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∑
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−
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i=1
i≠ j

k

∑
xiei, j
δi, jj=1

j≠i

k

∑
i=1

k

∑

⎛ 

⎝ 

⎜ 
⎜ 
⎜ 
⎜ 
⎜ ⎜ 

⎞ 

⎠ 

⎟ 
⎟ 
⎟ 
⎟ 
⎟ ⎟ αi βi

Second	
  :	
  simplify	
  nota5ons	
  

MQ(G,T ;q) =
0 if k=0
1
X

xi (α i − βi )(1+ qMQ(Gi ,Ti;q)) otherwise
i=1

k

∑

⎧

⎨
⎪
⎪

⎩
⎪
⎪

-­‐ 	
  This	
  formula	
  makes	
  sense	
  on	
  small	
  tractable	
  examples	
  
-­‐ 	
  The	
  same	
  idea	
  can	
  be	
  applied	
  to	
  others	
  quality	
  measures	
  
-­‐ 	
  It	
  can	
  be	
  interpreted	
  as	
  sum	
  of	
  paths	
  in	
  the	
  graph	
  	
  	
  

2010	
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Commuters	
  network	
  

Our	
  France	
  Map	
  

Official	
  Map	
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©	
  BOUSQUET-­‐MÉLOU	
  

If	
  you	
  want	
  to	
  get	
  Viennot’s	
  genealogy	
  	
  :	
  
1	
  –	
  Download	
  and	
  install	
  Tulip	
  	
  tulip.labri.fr	
  
2	
  –	
  Download	
  the	
  tulip	
  file	
  hsp://www.labri.fr/perso/maylis/viennotGenalogy.zip	
  
3	
  –	
  Unzip	
  the	
  file	
  viennotGenealogy.zip	
  
4	
  –	
  Load	
  the	
  file	
  arbreViennot.tlp	
  in	
  Tulip	
  


