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FIG. 3 

USER REQUESTS WEB PAGE 

I 
DOWNLOAD WEB PAGE TO SERVER 

I 
CONVERT WEB PAGE TO TREE 
REPRESENTATION OF THE DOM 

I 
ANALYZE WEB PAGE TO FIND AREAS IN 

THE PAGE CORRESPONDING TO INFORMATION 
BEARING REGIONS 

I 
- - GENERATE ADAPTED WEB PAGE FOR ICOMMUNICATOR |——> 
' i IDENTIFIED MOBILE COMMUNICATOR IIPEIITJECAEQAII 

GENERATE ADAPTED 
INFORMATION BEARING REGIONS 

I 
ARRANGE ADAPTED INFORMATION 

BEARING REGIONS IN PREDETERMINED 
ORDER 

I 
GENERATE CLUSTER OF NAVLINKS 

I 
SUPPLY ADAPTED WEB PAGE TO THE 

MOBILE COMMUNICATOR 
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FIG. 4A 

CONVERT WEB PAGE INTO TREE 
REPRESENTATION OF THE DOM 

I 
ENUMERATE ALL ELEMENTS IN THE TREE 

REPRESENTATION 

T 
FIND ALL LINK CLUSTERS IN THE PAGE 

I 
IN THE TREE, CLASSIFY LINK CLUSTERS AS SUCH 

T 
FOCUS LINK CLUSTERS 

I 
DETERMINE THE TYPE OF EACH LINK CLUSTER 

I 
FOR EACH LINK CLUSTER OF EACH TYPE, 

DETERMINE WHETHER IT REPRESENTS A NAVBAR 

I 
ADAPT NAVBARS FOR DISPLAY 
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FIG. 4B 
FIND NEXT ELEMENT IN THE TREE 

ELEMENT OF TYPE <TD> 
OR <DIV>? 

AT LEAST CERTAIN 
PROPORTION OF THE AREA OF 

THE ELEMENT INCLUDES 
LINKS? 

NUMBER 
OF LINKS IN THE 
ELEMENT IS WITHIN 

RANGE? 

NUMBER 
OF WORDS, NOT 

WITHIN LINKS, IS A SMALL 
PROPORTION OF STRINGS 

WITHIN LINKS? 

V 
ELEMENT IS NOT 
A LINK CLUSTER 

IN TREE, CLASSIFY THE 
ELEMENT AS A LINK CLUSTER 
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FIG. 4C 
FROM FIG. 41 >FIND NEXT LINK CLUSTER FROM FIGS. 

II A ELEMENT IN THE TREE 4DI4EAFAG'4H 

REMOVE 
CLASSIFICATION OF < LINK CLUSTER 
CURRENT LINK HIDDEN? 

CLUSTER ' 

LINK 
YES CLUSTER 

CONTAINS IMAGE HAVING NON—EMPTY 
USEMAP ATTRIBUTE‘? 

NUMBER OF 
HIDDEN LINKS IN 
CLUSTER > 19? 

FOR EACH CHILD 
ELEMENT OF THE 
LINK CLUSTER, 

CHECK WHETHER IT 
INCLUDES HIDDEN 

LINKS 

TO FIG. 4D 

ONLY ONE CHILD 
ELEMENT INCLUDES 
HIDDEN LINKS? 

lYES 
CLASSIFY CHILD 

ELEMENT AS A LINK 
CLUSTER 

I 
REMOVE 

CLASSIFICATION OF 
CURRENT LINK 

CLUSTER 
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FROM FIG. 4C 

FIG. 4D 
IXEL NUMBER OF LINK 

CLUSTER TOP CORNER IS GREATER 
THAN PIXEL NUMBER OF VERTICAL 

MIDDLE OF THE PAGE? 

NUMBER OF TOTAL LINKS OF 
THE CLUSTER >= 3 LINKS? 

CLUSTER HAS 
AT LEAST ONE 
CHILD LINK? 

YES — TO FIG. 4C 

- TO FIG. 4C 

OR VERTICALLY 
ALIGNED? 



US. Patent Apr. 8, 2014 Sheet 10 of 114 US 8,694,680 B2 

FROM FIG. 4D 

CONSIDER ONLY CHILD 
FlG ELEMENTS CONTAINING INTERNAL 

LINKS 

FOR EACH OF 
THE CONSIDERED 

CHILD ELEMENTS, ALL THE LINKS IN 
THE CHILD ELEMENTS SUB—TREE 
ARE VERTICALLY OR HORIZONTALLY 

TO FIG. 4G 

THE LINKS 
OF ALL THE 

CONSIDERED CHILD ELEMENTS ARE 
ALIGNED IN THE 
AME DIRECTION? 

MORE THAN ONE 
CHILD ELEMENT 

CONTAINING LINKS? 

AREA OF 
CHILD ELEMENTS 

INCLUDING LINKS COVERS AT 
LEAST 75% OF 

OF CLUSTER AREA" 
TO FIG. 4C 
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FROM FIG. 4E 

FIG. 4F 

ALL CHILD 
ELEMENTS ARE 
VERTICALLY 
ALIGNED" 

ONE OR TWO LINKS PLACED ON 
WEB PAGE ABOVE THE TOP MOST 
CHILD ELEMENT OF THE LINK 

CLUSTER? 

CLASSIFY ALL CHILD ELEMENTS 
INCLUDING INTERNAL LINKS AS 

LINK CLUSTERS 

I 
REMOVE CLASSIFICATION OF 

US 8,694,680 B2 

> TO FIG. 4C 
CURRENT LINK CLUSTER 
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FROM FIG. 4E 

FIG. 46 

CHILD ELEMENT WITH HIGHEST 
NUMBER OF TOTAL LINKS HAS AT 

LEAST THREE LINKS? 

NO 

NUMBER OF LINKS OF TH 
CHILD ELEMENT CONSTITUTES AT 
LEAST 70% OF THE NUMBER OF 

TOTAL LINKS OF THE LINK 
CLUSTER? 

CLASSIFY CHILD ELEMENT AS 
LINK CLUSTER 

V I 
REMOVE CLASSIFICATION OF 

To FIG- 4H CURRENT LINK CLUSTER 

TO FIG. 4C 
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FROM FIG. 4G 

FIG. 4H 

NUMBER OF LINKS OF THE 
CHILD ELEMENT WITH THE HIGHEST 

NUMBER OF TOTAL LINKS 
CONSTITUTES AT LEAST 50% OF 
THE NUMBER OF TOTAL LINKS OF 

THE LINK CLUSTER? 

TO FIG. 41 < 

CLASSIFY CHILD ELEMENT AS 
LINK CLUSTER To FIG 4G 

I I 
REMOVE CLASSIFICATION OF 
CURRENT LINK CLUSTER 

NUMBER OF LINKS OF THE 
CHILD ELEMENT WITH THE SECOND 
HIGHEST NUMBER OF TOTAL LINKS 
CONSTITUTES AT LEAST 30% OF 
THE NUMBER OF TOTAL LINKS OF 

THE LINK CLUSTER? 

CHILD ELEMENT 
INCLUDES AT LEAST 
THREE INTERNAL 

LINKS? 

CLASSIFY CHILD ELEMENT AS 
LINK CLUSTER 
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FIG. 4| 

TO FIG. 4C 

NUMBER OF LINKS OF THE 
CHILD ELEMENT WITH THE HIGHEST 

NUMBER OF TOTAL LINKS 
CONSTITUTES AT LEAST 30% OF 
THE NUMBER OF TOTAL LINKS OF 

THE LINK CLUSTER? 

CHILD ELEMENT WITH SECOND 
HIGHEST NUMBER OF TOTAL LINKS 

HAS AT LEAST THREE LINKS? 

NO 

NUMBER OF LINKS OF TH 
CHILD ELEMENT WITH THE SECOND 
HIGHEST NUMBER OF TOTAL LINKS 
CONSTITUTES AT LEAST 30% OF 
THE NUMBER OF TOTAL LINKS OF 

THE LINK CLUSTER? 

CLASSIFY CHILD ELEMENT WITH 
HIGHEST NUMBER OF TOTAL LINKS 

AS LINK CLUSTER 

I 
CLASSIFY CHILD ELEMENT WITH 

I SECOND HIGHEST NUMBER OF 
TOTAL LINKS AS LINK CLUSTER 

I 
REMOVE CLASSIFICATION OF 
CURRENT LINK CLUSTER 
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FIG. 4J 

TOP CORNER OF LINK 
CLUSTER BELOW 

VERTICAL MIDDLE OF 
PAGE? 

CLUSTER IS A BOTTOM 
LINK CLUSTER 

I 
PROCEED T0 FIG. 4N 

WIDTH OF THE 
CLUSTER > 300 PIXELS" 

CLUSTER IS A TOP 
LINK CLUSTER 

I 
PROCEED TO FIG. 4P 

WIDTH OF THE 
CLUSTER > 4 TIMES THE 

HEIGHT OF THE 

NUMBER OF HIDDEN YES 
LINKS WITHIN CLUSTER > 

25? 

TO FIG. 4L TO FIG. 4K 
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6—— FROM FIG. 4J 
OBTAIN LIST OF ALL 
NON—EMPTY ANCHOR 

TYPE ELEMENTS IN THE 
CLUSTER 

FIG. 4L 

NUMBER OF 
NON—EMPTY ANCHOR 

OF THE SECOND LINK 
IS TO THE RIGHT OF THE LEFT CORNER 
OF FIRST LINK, AND LEFT CORNER OF 
THE THIRD LINK IS TO THE RIGHT OF 
THE LEFT CORNER OF THE SECON 

CLUSTER IS A 
TOP LINK CLUSTER 

I 
PROCEED T0 FIG. 4P 

PIXEL NUMBER 
OF LEFT SIDE OF 

LEFT MOST LINK IN THE CLUSTER IS 
LESS THAN PIXEL NUMBER 
REPRESENTING HORIZONTAL 

MIDDLE OF PAGE? 

CLUSTER IS A 
LEFT LINK CLUSTER 

CLUSTER IS A 
A RIGHT LINK CLUSTER 

PROCEED TO FIG. 4U I 

PROCEED TO FIG. 4AA 



US 8,694,680 B2 Sheet 18 of 114 Apr. 8, 2014 US. Patent 

2<m><2 < 2.22m22222 .52 

mmom mmBmDQQ 225 0+ .052 0.5. 0220022 

I? .5 2 @023 _ .0 22.5250 225 2.2052 .2 9 22.2250 

22.2250 225 20.2. < 2 22.2250 

@000 A 225 .502 2.25 20 222 .502 E25 .22 202.52%22222 222202 

@225 2.25 0.2. 022.2. 22.2. .20 2.2052 2.2.2. 0.2. 22.5005 M25 .545 0.2. 028% 

_ 5 ME 2. 0.28% 
2 22.525 2.25 2.225 < E 22.52.20 

Sow v 225 .502 2.205 .20 022 .2202 2.25 .5 2022.222m22222 

.< 2.22%2222 2.02 @202 22.5250 223 _ 

“0221.5 22002m 25.2. 20 2.2022 5.2. 0.2. 02.54005 2 225 0222.2. 

z.“ .9... we 

om A $222252 2. 20202< E§2|202 1? .052 202.2 



US. Patent Apr. 8, 2014 

NUMBER OF TEXT 
LINKS > 2? 

AVERAGE NUMBER 
OF CHARACTERS PER LINK 

IS <= 80? 

AVERAGE NUMBER OF 
WORDS PER LINK < 4.5? 

YES 

Sheet 19 of 114 US 8,694,680 B2 

NUMBER OF IMAGE 
LINKS > 2‘? 

NUMBER OF IMAGE 
LINKS > NUMBER OF 

TEXT LINKS? 

CLUSTER IS NOT A 
NAVBAR 

TO FIG. 40 






































































































































































































































































