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Structuring Presentation Slide Information
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Abstract The widespread uses of electronic presentation are promoting the uses of slides in presentation in nu-
merous scenarios, such as lectures and meetings. In recent years, the accumulate data stored in a slide is increasing
as one of the most important information resource. Therefore, it is necessary to develop a practical usage method
for the reutilization of the data on the slides. One of the useful approaches could be the visual structure information
within a slide, because the visual structure information is one of the most valuable, easy to understand method for
human beings. However, since the visual structure information is not defined explicitly in the slide data itself, it
is difficult for computers to comprehend the structure information directly. In this paper, we propose a method
of organazing and structuring to extract the structure information from within the information of the slides. The
proposed method is composed of two steps, organizing primitive objects within the slide of the units as an attribute
by both of object information with position and one with an attribute, and structuring the units as a hierarchy tree
based on a top-down approach by visual information and attribute information. Our experiment result shows that
the proposed method can extract the structure information from the slide information.

Key words Information Extraction, Presentation Slide, Visual Layout, Web Data



1. 0000

000000000000000000000000000
000D00D0000000000D0000000000000
0000000000000
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00 Web0OODOOOOOODOOOOOODOO00O0O0O00
0000000000000 000000000000000
00D00D0D0000000000000000000000
000000000000000000000
000D00D0D000000D000D000000000000
0000000000000000000000000000
000D00000000D0000000D0000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000000000000000000000
000000000000000000000000000
00000D00000000000000000000000
OO0WebOOOO HTML OO [1],[8],[9)0 00000000
0 [2),[5,[7000000[6000000000000000
000D00D0D0000000000000000000000
0000000000000000000000000000
000D00D0D0000000000000000000000
000000000000000
000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000D00D0000000000000000000000
0000000000000000000000000000
00D00D000000000D0000000000000
000000000000000000000

2. O0Oo0Ooo

2.1 OOOOOOooOoOooo

goooooooooogoo«ooooosopoocoo’o
oo0o‘o000’00000000000000OO0O0O0O0O0ODO
goooooooooOoOoocoooooboooo oo’
o0‘o0’'0000000000ooooooooooooo
0000o0oo0o0oooooooo10000o0@A), (c)ooo
(F)OOooOU0oU0O0LOOO0DDOOUO0OLODOOOOUDOODOO
gooooooobo cooboo‘ob’obbobo0‘0’roooon

The Systems View<«———— (A)

|
| Seven Key System Elementse— | (B)
N T e R i
(C)__V'_"" H Boundal} n Environment 1
(D> Environment K Output !

Component
Input i i

7 Component 4-—:-‘%" ( E)
/ 10

Storage i

/
/
Interface

L Storage_ _ _

(0]
b Boundm)'(_—m_(l:)

01 0ooooobooboooooooo
(ooDDOOO000O0O00000000000000000000)

0000000000 0000000000000000
00(F)D (E)000000000000000001000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000000000000
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000 1
00D000D0(A)00000D0000D0000000000
000000000000000000000000000
000000000000D0000000000000000
00000D000(B)0 (C)000000000000000
0000000000000 (C) 0 (D)000000000O
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
oooo

2.2 0 0O O
000000000000000000000000000
0000000000000000000000000000
0000000000000

e Stepl: 00O0D00ODDOODDOOODOOOO
00000000000000

e Step2: 0000DO00DOOODOODOO

Step 10000004 00000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000000D0000000000000000
0000000000000000000000000000

00imoo0oo «coboob0’ro0l100000b0O00O0O0OO0O0OO0O0OOO0O00D

oooooOo0oO0oooOoOoOoO0oOooobOOoOoOoOooon



gobooooooooboooooooobooooboo 100
goooooboodooboooooboooooboooboooooooo
gooooooooboooooOoooobOoooOoooooooo
oo
Step2000000000CO0ODOOOOOOOOODOO
goooobooooboooooOoooobOoOoOoOooooooo
goooooooooboooooooooboooobooooooo
goooooboooobooooobooooboooboooooooo
gooooooooboooooooboobobooooooog
gooooobooooboooooboooobOooboooooooo
gooooooooboooooboooooboooooooooaon
gooooobooooboooooboooobOooobooOooooooo
gobobooooooooooooooooobooboooooon
goooooooooboooooboooobooobooooooo
goboboooboooooboool1obobbooooboooooOoo
goooOoboobooboboboboboOooooooooon
goooooobooooboboo1l1oboboooboooooboooo
gooooooooboooooboooobooobooooooo
goooboooobooooboobooboOoboobOobOooOoOoooon
goooobooooooooooooboooooooDo

3. OO0

gooooooooooooboooboooooboooooo
gbooooooooobooloooooooboooooooon
gooooooooooobooooboooooobooooooooon
(1) DooooUoOooOoUoOooOoooUoOo

(2) D0D00O0OUOODOO0O0ODDO0ODOOODDOODOO

3.1 JObOOO0ooOooOoooooboOouoboo
goooooooooooobobooobobooooboooooo
gooooobooooboooooboooooOoOoooOoooooOoo
goooooooooboooooboooooooboooooooo
gooooobooooboooooboooobooobobooooooo
goooooboooobooooobooooboobobooooooog
gboooobooooooo

goooooooooood
1)ooUooooooooooooooooo

000000000000000000 1000000000
0000000000000000000000000000
000000D000000000 (0100000)0000
0000000000000000000000000000
ooo
02000000bject(a) 00 [D0O0D0000000]
00000[52,0,00000000000000Object(d) O
0000000000000000000000Object (c), O
00 ()0 ()O0O0DOO0O
2)000000000000000
000D00D0D000000000000000000000
00000000000000000000000000000
000D00D0D000000000D0000000000000

text-type object [5, 2, 0, 0] (a)|

o [text-type object [3, 5, 0, 0] (b)
[ text-type object [3, 4, 0, 0] (c)]
[ text-type object 2, 3, 3, 0](d)
@cture—type object [0, Om
text-type object [2, 2, 3, 01(f)
o text-type object [2, 4, 0, 07 (g)]
o[ text-type object 12, 4,0, 0] (h)]

02 0000O0OO0DOOoOoDoOoOooooo
(’’0000000000000000000000000000000000
ooooo)

goooooooo
gobooooobooooboz2100 230000

21) 0000O00O0OOO0OODOUOOOOODODOOOOOOOO
gobooooboooobooooooooooooon

goooooooooooooboooboboOoOo4000000
0000000000000000 (attriccand) 000000
gobooooooooooobooobooboooooooooo
oooooooOoooO0oouoooooOoo (1)o (2)uoo
00000000000000000000000 (Li_Attrd)
gooooo

Attri,Val(attTi)
(if attri_cand == attri)

Ev(utt'ri) = . (1)
MazxScore(atiriy — Attri_Val(aters)
(otherwise)

L’L,Att'f"l/ = EU(‘title/) *EU(‘bodyftezt’)

*EU(‘figure’) * Ev(‘tuble/)- (2)

000 OattriDAttri_Val aeer) 00 00 MaxScoreqpersy 00
goo0oo0obOoO0OoOO0o0ooOoOOo0oOobboOOooDooooooog
0000°°*00000000 200000 Object(b)d (g) O
00 (¢)J000000ODOODODODOOOO37503000000
15625 0000000000 Oobject(e) D000 OO object
godoDoOoOoOoooooooooa

godbobooobooobobuoooboboooobooon
000000 000ooooooooooooooooooo
Jodobooobooooboboobbobooooboooobo
poobobooobooobbuoobbboobbooobo
oooo

2.2)
ooo

gooooooooooooooooooooooo

21)000000000000000000DOD0OO0OOD
gobooooboooooooobobooobooooooOooooo
goooooooooooobbooooboobooooboooooo

ob200 1000000000000000000 50000



01 0000ooooooooooobboo

gooooooooooooo goooooooobooo
000000000 > Threshold(fontsizel) +1|000000000O0 +1
000000000 > Threshold(y qpis_position) +1|000000000000000000000000000
ooooooooooooOoooooooooo +1 oooo +1
oooooooooooboooooooooooo +1|000/000000000000O0ODOO0OOOODOOO +1
0000 > Threshold(number_of -characters) +1| 00000000 > Threshold(fontsize2) +1
0000 > Thresholdumber-of -characters) +1
ooooooooogd goooooooooo
00o0oo/O0oo0oooooooo 5|0000oboobobooooooooobobooooooo 5
0000000 /00000o0o0oo0o0oooOOoDOoooO 4|/0000000000O0O0OOOCOOOOOOOODOO 4
00000000 /0000000o0o0o00oooooo 4|00000000000000000 4
ooooooooooooooooooooon 3| 000000000000000000 3
000oo0/O0o000oo0ooOooooooOo/oooooo oooooooooooooooooo 3
gooooooooooooooo -1
oooooooooobooooo 4
0000 < Thresholdiumber-of characters) +1

Threshold(fontsize1y OO0 Threshold(fontsize2y DOO0O0O0O0O0000000D0OD0OOThreshold(y _axis_position) OO0 Threshold
(number_of_characters) 1000000000000000000000O0O0O0D0O0O0DOOODODOOODOOOOOOODOOO0OOODOOOOODODOOOO

00000000000000000000002.1)0000
tobooboooboobobooobooobooooobooobooobooooo
gooooooooobooboooboooooobooooobo

— booooboooooooboooooboOooobooOoooo
goobooooooooboooooooooobooooboonoO
obooooobooooboooobooooboboooobooOoooo
gobooooboooobooooobooob 100000

— boOoooooooooboooOooboOooobooboOoooo
gooooooooooooobooobooboooobooooo
ooboooooboocooooooooob1100000

020000000000000 (DO0O0ODDOOODOOO
oboooobooooboooobooooboOoooboboOoooo
000 o0000O000O00O0O0oO0O0O (oooooo
Ooo0ooUo0ooUoOUOooO (uooooooUoo
00000000000000O00O00 ()0 (f)ooOoOO
2000 100000000

23) 00000000000 ODO0ODOOOOOOODO21)0
22)000000000

3)0000000000000000o00o00o0o0o

ooooooooooooooUoooooOooo/ooooo
000000000 /o000o00oooUoUooooooon/
gooobobodoobooooboooooooOoobo1oooooo
oooo

4)0000000000D000O0OO0DOOO

gobooooooooboooboboooboboono 2000
ooboooobooooboooboooooDooo

e [JO0OOOO0OOOOOODOOODLOOOODOOOODODO
gobod

e [IO0OOOOO0ODOCOOOOOODOOOODOO

3.2 00000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
ooooo
00000000000000
0)000
000000000000000000000000000
0000000000000000000000000000
0ooooooo
e 00000D0/0000000000000000000
00000000000000000000000000000
e 0000O0DO0ODOODOOODOOOOOODOOO
0000000000000000
1) 0000

gobooooooooboooooooboooobooOooobooo
goooooobooboboobooboboobOooooo
gobooooboooooooobooobooOooobooooooo
gobooooooooooobbooobooboooobooooooo
goboobooodooooooooooooooooooooooo
gbboobooobooooboobooooboboooooooon
goooooooooocoon

2)00000oooooo

gboboooooooboooooooooOoobooOooobooo
goooooooooooobobooobooboooooooooo
gooooobooooocoooooboooobooooo

3)0oooooooooo
goboooooooooooooo3soboboooooood



unit with a body-text attributdg
unit with a body-text attributg

unit with a body-text attributg
unit with a body-text attributg

unit with a figure/table attribute unit with a figure/table attribut

block  (a) block (b)

unit with a body-text attributg

unit with a figure/table attribute

unit with a body-text attributg

unit with a figure/table attribute

unit with a figure/table attribute

unit with a body—text attribute
unit with a body-text attributg

block (c) block (d)

03 ODOO0O0O0OO000ooooooOooOoOobo0o0oooooooobD

goooooo

e [OUOOOOODOOODO

e [UOODOOODOOO

e [OOOOOODOOOO

goooooboooooboodo bOooooOooooboobooooooo
gooooooboooobooboooooooooooooon
0000 40000

goooooodo bcooooooooooboooooood
gooooooooboooooOoooobOboOobOooOooooooo
(H)O@)ooooOooooooOooDooOoUoooOoOoDoog
0000000o0o0oo0oo 40000

() 0000000000000 D00D000000000
00000000000000000000000000000
000D00D0000000000D0000000000000
002000000000000000000000000
00000000000 10000000000000000
00000000000000000
(i) 0000000000000000000000000
0000000000000000000000000 200
ooooo

03000000000 (()0000block(a)d 20000
0O0D00Oblock(b) D (d)0000000000000 (i) O
OO00Oblock(c) 0000000
00000000000 O000000000000000
000D000D0000000000000000000000
000000000000000004) 0000

gooooooboobO0oobobooooooobobooooo
gooooobooooobooooobooooboobobooooooo
goooboooooboooooobo 2000000000000

4)000000000001000000O00DOUOUOU
0ooo0o02)03)00000oooooo
4. JO0O0OOoOO

J0000000000000000000000 Mi-
crosoft Visual Studio C#00000000000O0ODOOOOO
Microsoft PowerPoint 0 0 000000000 O0OOODOOO

oooooooooooOooooooboooooooooOoboOoOoo

gobobooooooooooboooooooooooooa
gbooooooooOooooooobOooooboono XML
gooooooooooooooo
goooooboooooooobooooboooooooobDboo
goooooooooboooooooooooooobooo,o,o
goooooooooooobobooobooooooooooo
goboooooooboocooooooooooooboOoooono
gooooooooobooobboooboooobooooooo
goooooboooooooobooobooooooooooo
gobooooooooooobooobooooooooooag
goboooooooooooboooooooooooooo
goboooboooooooobboooboooooooooog
goooooobooboooooooboobobobOobooooon
goboooooooobooooooobooooooo

5. 0D ODODO

5.1 00000
gobooooboooobooooboobooooobo 2000000
gooooooooooo

e [JO0OOOOOOOOLODODOOODOOOOOODOO
goooooooooooobbooobooboooobooboooooo
goooooooooocoon

e JOOOOOOOOOOOOOOOOODOOOODOOO
gooooooooobooooooooooobooooobooo
ooooobooobDOobooboooOooO PrecisiondRecallld
000 F—-measure 000000000000 OCOOOOOO
gobooooboooooooobbooooboOooobooooooo
gooooooboooooobooooboooooboobooo
gobooooooooooobooobooOoooboooooo
gooooooooooooboooooooobooooooo
goooobooooooobooobboobooooboboooo
goooooooooooobbooobooooobobooooDooo
0000o000o0o0oooooOoUoD310000 22)00
gobooobooooooooboobooooobooooooooon

Matched_CorrectData
Recall = Total_CorrectData (3)

Matched_CorrectData
Total_DetectedData
2 x Recall * Prectsion

F — measure = Recall + Precision )

Precision =

I
—
=
=

0000 Matched_-CorrectDatal Total _Correct Datal O O
0 Total _DetectedData 0000000000000 0ODOO
goobobooobboooobooobobooobooboo

0o000o0O0OWebOOOODOOODODOODOODOOOD
00210000 1ob0bodbobooobuoobboobog
Jodo0bOOoO0oobOo0o0o0obobOoOoboDbOoOoOoooboooooba
goooboboooooboboooobboooobooboboooo
oooooooo



02 0O0000O0O0O0o0oOooooobooo

000 000000000l D000 (246) 00 (893) O (199) O (9) OO (228)
gooo Recall 0.98 0.87 0.80 1.00 0.89
Precision 0.99 0.84 0.74 1.00 0.91
F-measure 0.99 0.85 0.77 1.00 0.90
oooo Recall 0.98 0.85 0.75 1.00 0.87
OFunc.Rel 00 O0000D0ODODO Precision 0.99 0.85 0.69 1.00 0.81
F-measure 0.99 0.85 0.72 1.00 0.84
oooooo Recall 0.87 0.73 0.51 1.00 0.85
Precision 0.99 0.84 0.53 0.90 0.91
F-measure 0.93 0.78 0.52 0.95 0.88
Func_Rel 00000000 ODODOOOOODODODOOOOOODOO
03 0D0O00OooOoOoOoooooOoOoOooooooOoooooOoOO
gooooooooooog 1.00 0.99-0.80 0.79-0.60 0.59-0.00 N/A
goooo 0.68 0.02 0.10 0.16 0.04
00000 Func-Rel D00 O000D0ODODO]0.62 0.03 0.10 0.21 0.04
gooooo 0.53 0.03 0.05 0.35 0.04

5.2 OO0OOO
gooooooboooooboooobobobogo 200 30
ooo
g2000000000000000000O0C0O00O0O0O0O
oboooobooooboobooobooobboooobooOoooo
gobooooooooobooobooobobooooboooooo
oboooooboooobooooboOooobocOooobooOoooo
goooooooooobooobooooboobooooboobooooDo
gooooooboooobooboooboooooooboooooboo
g30000oooooobooooooooboooooo
goooooooooboooobooobobooooboooooo
goboooobooooooooboooobooooooooo
gbooOoocooooobooeshD8sobOOoOOoOOOOOOO
ocoooooooboooborobOoboooOoOOOOOOOD
goo0Osooboooooboooboobooboboooobooooboo
os6dbbOoOOOoOoOoOOoOOoboOoOoOooOoboOoooon
gooooooooooooobooooboobooooboooooo
oooood
gooogoooooooooboooboobooooboooooo
boobooobobooobooooooobobo 10000000
goooooobooooobooobbooooboobobooooDo
gooooooooooooobooobooOooobooOoooo
goooooobooooooobboobooOoobbooooDo
goboooooooooobocoon

6. UoO0OA04d

gbooooobooooooooboboooobobooooboooooo
goooooooooboooobooobooboOoooboooooo
doooboboodooooboooooooooboooboboooo
gobooooooooobooobooobobooooboobooooo
obooooobooooboooobooooboOooobooOoooo
gooooooooooobooobooobobooooboooooo
goboooobooooooooboouoobobooooboobooooo

goboooboooooooobooobobooooooooog
gooooooooooooboooooooooooooo
goooooodoobooooooooooobooooboooo

gooooobooooooooOooboooooooooDboo
gobooooooooooobobooooboooooooooo
goooooooooboooboboooobooooobooooooo
goboooobooooooooboOoooboocOooooOooooo
gooooooooooooboooooooobooooooo
oo0o000UooooUoooooUooooooooo (3
gooooooooon

O O

1] 0000000000000 D0000000000 WebODODO
0000 000o0oOooooo, Volds, No.9 (2004).

[2] OO OO,00 00,0 0,00 0: 00000OOOOO
000000000, 00000000000 D-II, 75(8),
pp.1372-1385 (1992).

[3] Tessai HayamaOHidetsugu NanbalSusumu KunifujJ Align-
ment between a Technical Paper and Presentation Sheets
Using a Hidden Markov Model, AMT2005(Active Media
Technology) (2005).

[4] Tatsuya Ishihara, Hironobu Takagi, Takashi Itoh and
Chieko Asakawa: Analyzing Visual Layout for a Non-Visual
Presentation-Document Interface, In Proc. the ACM AS-
SETS 2006, pp.165-172 (2006).

[f) O 0,00 00,00 0:00000000000,0000
0000000 DI, J76-D-2(10), pp.2165-2176 (1993).

[6] Binyamin Rosenfeld, Ronen Feldman, Yonatan Aumann:
Structural extraction from visual layout of documents ,
CIKM ’02: Proceedings of the eleventh international con-
ference on Information and knowledge management(2002).

[7] Watanabe, T., Luo, Q., Sugie, N.: Layout Recognition of
Multi-Kinds of Table-Form. Documents, IEEE Transactions
on Pattern Analysis and Machine Intelligence, Vol.17, No.4,
pp-432-445 (1995).

[8] Y. Yang and H. Zhang: HTML Page Analysis Based on
Visual Cues, In Procs. of the Sixth International Confer-
ence on Document Analysis and Recognition, pp.859-864,
pp.10-13 (2001).

[9] Yanhong Zhai and Bing Liu: Structured Data Extraction
from the Web Based on Partial Tree Alignment, IEEE
Transactions on Knowledge and Data Engineering, Vol.18,

— 6 —





