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Abstract: We often need diagrams for explanation, though a text is the most powerful and effective tools
for communication by documents. For this purpose, we propose a novel scheme for diagram generation,
in which the semantic structure of a text is effectively translated and linked to the text. This aims at
“knowledge navigation” which supports human communication via documents.

In this paper, we first describe the characteristics of diagrammatic expressions, and propose several
useful categories of expressions. Then, we show the correspondence between diagrams and texts, and
our framework for automatic diagram generation. Our preliminary experiments shows the feasibility of

“knowledge navigation” by diagrams.

key words: knowledge navigation, diagram generation, hypermedia, knowledge representation, tagged

language



1 0ood

uboobobooboooboouooooaoaoa
gbobgooboobooboobobooooobgon
gbooboboobogbbooboboobobaon
gbobooooboooobobobgoboban
gboobobooaobooobobooboaoboabo

gbboooboobooobooooooboood
gboboboboobuoboboboboboban
gbooboboboobooobobobobgoon
gboboboboobobobobobaobaoon
gbooboboobobobaoboboobooboon
gbobobobooboboboboboboban
ugboboagbooaobooaooaboo

ubobooooboooooooobobaoa
gbogooboboboobobobobooboboaod
gbbogbooaoboooboaobooboaoboa

e OO DOOOLOOODOODLODOO

e OO OODOOODOOODOOOODLOON
goo

e OO OODOOODOOODOOOODLOON
gbooboogbooobooaoboobobooaboad
gbooaoo

gbboogooobooooobobobaobboon
gboboobooaobooaoboaobooboabo

e O OOOODOOODOOODODOOODLOON
un

e O OOOODOOODOOODODOOODLOON
gbooaoo

e OO OOOODOOODODOODO

0D000000000000000000000
000000000000000000
0000000000000000000000
00000000000000000000000
0D0000000000000000000000
00000000000000000000000
0D0000000000000000000000
00000000 [1)23])0
0000000000000000000000
0000000000000 0000000000
00000D0D000000000D0D000000
00000000000000000000000

X&E LA

0200000000

gboboouogoooobooaobooboon
gbobooooaoboooobooaooaooboaon
gboboboobooobobobobobgobobon
gbbooboobuoobodd

oobobobooo KJOoooooooooboo
0000000 doo0oo0ooooooon
gbbobobooboboboboobobobaon
gbobogoooobooboobobboobgobobon
gbobgoooboboobooooboobgoon
gbgboobobobobooboobaobooboon
gbbooboboobuoobgobooooo

uboboooooooooboooooooaon
gboboooobobooaoboooboobobaon
gbobgooobobooaobooboobobaon
gbgboooboobooboboboboboboon
gboobooboobooaon

2 Jooubbouooooon
21 0O00b0OO0OOOoOoOoboOoboo

0000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000 5o



ShE2 S
1117 [

i |
i B4 BE  AE
mit . ftr  y RE
e 4 "3

v
o]

(b) DODODODOOODODOO

03000

ubobobobobuoboboboooooaoa
gboboboooboboboboboboban
00000000 3()000000ooooooo
gbobooboaobooaoboaobooboabo
ubobobobobuoboboboooooaoa
gbobobooboboboboboboban
gbboooboobooobooooobooan
03b)0000000000OO0O0O0OOOOOO
gbobobobooboboboboboboban
gbgboooooooooooboooooaod
gboboboboouoboboboboboban
gbooobooabooaod
uboboooboobooboboobooaoa
gboboboboobobobobobaobban
gbobgoooboooobobobgoboban
gbobgoooboooobobobgoboban
gboobobooobaoboooaoboaoboboboon
gboobooaoboooboaoboan
ugbodgoooobooooooobooaoa
gbobobooboboboboboboban
gbooboobooboboboboboboban
gbobobooboboboboboboban
gbooooobgoboobooboobaooon

e L ()

(a) (b) (c) (d) (e)

oo oo oo oo aogd
o o OO ——
(f) (2) (h) (oo (oo

oo oo oo

04 0000000

22 JU00O0Ooooooo

000000 0D0oOooooooooooooo [eo
ugbbod.: bogbooboaoboaboo
gboodab. obgboaboabo

gboodab. boboboboboboooboon
gbooboooboabod

ugbobooboboobobobogooooaon
gbgboobooboobooboobgboobooon
gboogobooboooobobobgboban
gbobogogobobobobobobobon
obooooobogobD 22000000

e 10000000000000000000
00000000 4(b)0

0000000000o0oooomo 4(d)o

e 10000000000000D0OOOOO
000000 4(e)3 0 4(h)0

gdoboobboboooobbooooomo
4(e)O

000000000000000000000
000000000 4()00 43)0

gbbooobobobobbooboobobooboa
gbgboooboboobooboboboobon
gbobooooobooboboooboaobaon
gbbobogbooooooooboaobobooboon
good

gboaboobooboboooobobgobaba
gboooboobooaon



OO L9

() 000 (b)Ooo
05 00d
(1 {2 [ 4 [3 >[4 ]

06 00000Oooooon

3 dooooooognd

3.1 0OO0ougooooooan

uboboooooboobobobooobooobaa
gboobaoogbooboboboboobobaon

ubobooooobooboboboaoooobao
gbbooabooboboobogboboobbooab
ugboboagbooaobooaooaboo

e OO OOOODOO
goAOBOCOOOOOOOO

e OO OOOOOOOOO
O0AO0OBOOOOOOO
OoAOBOCOOOOOO
O0AOOBOCOOOOOO

gbooboooobooboboboooboboaba
00000 [fooo0o0oo0ooooooon
gboboobooaoboooboaoboaboo

1. 000000000

2.0000000000
.ubbooboobogoo
4.0000000000

oboo0o 1000 2000000000000
gooo3bobobo40000000000000¢0
ooogoz2000300000000000000
gob1o0o0o0b200040000000000
gbobboobooboboboboboboban
60000000

ugbobooubooboooobobobgabaoa
gbbooaboabooobooobooboabn
gbgooooboboobobobooooaod

01000000

ubod (Loboboaoboabod

gbood (Loboboboobooboab

ugboodg (Looboboobobooboaboo

ubod (Loboboaoboabod
02000000

un gbooaobooabooaboo

un gboobooabood

un gboobooaobooan

ugbo |jgbboobooboooboaboaod

un gboobooaobooan

un gbooobooaobooaoboaboo

gboboooogooobooooaobgobooboon
gboboobobooobooboobo1ooooooo
ubbooboooboobboobboobboaoboab

oobooboooobo20000000000
gbooabooaod

gboobooboooaboobogobogaoobooad

gboobobooooboboooboobobooboob

uogoooboboobooboooooobooobooboo
goo

ooboobooobobo3gboobooooboo
gbobooooaobooboobobobobobaon
gbmoooobooboboobooboobooooo
gbooan

3.2 OUOOoooboobooooad

ugboogooobooooaooooooon
gbogboooooboobooboobgooobon
ubgbooogoooooboboobooboon
gbboobooaoaoboab

gbooaood

uboboabobobooboogoooaon
gbgboooooobobooboboboboon
goo

ubod gbooboaobooaboa

ubod gbooboabooaoo



03 0000000000000

x
i

%
!
A
]

ﬂiﬁ!i
00000000 00000 [O00 —

L
0000000 00 AO0D00BOOOO 0= |3
0000000 00 ADBOCOOO0OO0OO %
0000000 00 A0D0000BOOOO ) 0= 2
0000000 00 00 ADDOO0 BOOOO &
0000000 00 A0D0000O0BOOODO E?u;; 2
0000000 00 A0D0000O0BOOODO U N
0000000 00 A00BOOOOOOO BEE_> |
oooooooon ooo AOOBOCOOOOOO O7 0000000000

XEATAT BeR

M EHTUz747

%
semx |

XREE EumEEons| [ emEs
k- XS j “amzmE

O oboooooooooon

bbb ooaoboobooaoboaoo

gbooan

ubobooooobooboboobooaoa
gbooobooooboooobooboobagabd
gbobobobooboboboboboboban
goooooooboooboobo1oboobooboooon
gbboobooaobooboaoboaboa

gbbod.: boboboobooboaoboabo
gbbogbooobobooboobboaboa
gboooboooon

gbbod: bbogbbooboobboobboaoboab
gbooobooboooboaobooboabo

ugbod: bogbooaoanb

gbood: bogbooaoanb

gbooobobogooooboooooooboooboao
gbobbobooboboboboboboaban
gbooooboooboboboboboooaod
ugbooboaobooaobooaooaboo

04000000

A, LABEL="XML")
B,LABEL="XML 0 0O7)

D,LABEL="XMLO0OOO0OO”)

0o (
0o (
00 (C,LABEL="DTD”)
0o (
0o (

A,(B,C,D))

4 0OJU0O0OobOoooogd

ggoboooobobooobobooooooooon
gboogoboobooooboobobgoboban
gbobooooboooooooboroooooon
ugboobobooboobbooboobobooon
gboboooooooobobooboobobaon
gbooobooaoabod

4.1 0O0O0O0OoOoooObOOoOoodan

uboogouboobgobobobobobaoa
gbgbogoboobobooboboobobobon
gbooobooaoabod

good

uboboabobobobooboobobgon
gbobooooobooboobooaoboboao
gboboooogooobobobobobooboon
gogooboooboboobobobobobobobooboo
gbobobobobobooboobaoboboon
goo3100b0o0o0oooooboooobo 3ooon
gboobooaoaoboab

obooooooooobooooobooobo40000
10000 4000000000000000ADO
BOCODOOODOOOOOODOODOOODOODO
gbooboboobgoobooogobosaoboaboan



0000000000 AQ00OOOO0O0OOOOOO
OO0BOCODODOOOOOODOOOOOODO
gbobooabooaboooobooobooobooab
gbbooobooboooboooooobooab
gboogoboobobooboaoaoaoboon
ugboboagbooaobooaooaboo

gbooan

uboboooooboobobobooooaoa
O0000oo0o0oooooooo gouoooooo
gboobobooboooooooboaobaobooboon
gboboboboobobboboboboban
gboboboboobobboboboboban
gbgboooobooobobobobooooaod
gbobobobobooboboboboboon
gbooboboobobobooogoaobaon
gboboboboobuoboboboboboban
goo

ubobooogoooboooboabaobgada
gddooooobooobobobobbobooboboo
goo

gboogooan

gboobooabobooooboboobobobboodd
gbbooabooaboboboboobboobbooab
gbboagbooaobooboaoboaboa

ugbobooubooboooobobobgabaoa
gbgboooooobobooboboobobooaod
dddooddooooooooooobooboooo
gbobobobooboobobooooboban
goo

ubobooooboobooooooobobaoa
gbobooooobobobobobooooaod
ydddoooooooooobboboobooboboobooo
goo

4.2 000000

ugboboouboobooobobobobaoa
gbooboboobgboboooboooooanoa
gboboobooaobooobooboobooboabo

1.000000000booocooobooboooobooog
good

B (XML, (XML 5. DTD,XMLA Y RER)) ‘ EREDh

>
EfRRrvET—2

v
BIL—L4

il
XMLES

DTD
XMLAVAIVZ

09 0o00oboog

2.0000000000000DODOODODO
gbooboaobooaboo

gbobooooobooboobooaooagbaon
gbbooaboooobogooboaobooaoon
gboboooogbbooooboobobooboon
gbooan
uboogoooboooooooooooon
gbboaoboooboobooboaoboab

1. 0000000000000 O000O0DO0b000
gbooobooboan

2.000000000000000000O00
ydddooooouooboooooogaa
gboogooobooogoboogbonod
gbobooboooon

gbbod.-oobooaobooaoboabooaoo
gboobooooobobooodgoand
gbooobogboboobooooboooad
gbooaobooaobooaobooboan

gbbod.-oobooaobooaoboabooaboo
gbooobooabooan

gbobod.-oabooaoan
gbobod.-oabooaoan

ubobboboboboboboooooon
ugboboboooboboooboooboobobaon
ggoboogboboooobooobboobbgooo
gboboooogoboobobobobooboon
gbgboboooboobobobobobaobgoan
gboobooooaoboabod



05 00000000000
(ALABEL="000000")
0 (B,LABEL="000")
(C,LABEL="00")
(00:000:0)(A,B,C)

06 00000O0OoOooon

(A,LABEL="XML")
(B,LABEL="XML 0 0")
0 (C,LABEL="DTD”)
(D,LABEL="XMLO0OO0O0")
(0D0:00:0)(A,(B,C,D))

FrAl Fon ATV «w7|

GOl

=] i

=]

() 00000000

1] DIE=D
v 4N BT ATV aY etz ~ )7 |

Sz xS
B TRRI

XML‘”

HLEE .
. ><ML4 YAF VR

o]
o

(b) 00000000

0 10: CObOoooooooboo

5 00O
gooo

oooooooooobobobooobooooboo
00050000000000000000000
010()0000000000000000O0O0OO
00000000 600000000 10(b)OODO
oboooooboooooboooon

ooorooooooobooboooboooobooo
gooooobooboDnoooooooooooon
goobobooooooobooooooooooomao
goooooooboooboooboboooobobooon

l00000000000000000000000000
gooo00o0ooo0o0oooooooOooooOooooooooo
go0ooooooooooooOoOoooooooobooooo
go0ooooooooooooooooon

O 70o00ob0b00ooobooooboooon

0 (ALABEL="000000")
0 (B,LABEL="000")

0 (C,LABEL="00")

0 (D,LABEL="WWW 000")
o (

o (

o (@B

F,LABEL="FTP O00O0")

AB,C)
,(D,F))
Te4 Fm ATVay ~17 |
ot e eAN S

_
o ‘¢
i

J

Z

i3

o

=

=

Py

e

= W

=

O 11: 00000b00obooboobocoboooooon

OwWwwioooo FrFTPOOOOODODOOOO
oooooooo

gooooooooooboobooooooooo
gooooobooobooooboooboobooon
goooooboooboooboooboboooon
gobooobooboooooobobooooooon
ooooooooooobooboooon

oobobO1nnoomooooobooooboo
gboboooboooooboooobooobooooon
goobooooboooboboobobooooobooon
gooooobooobooooooboooon
gbobooboobooobobobooboboooooooon
goobooooboooboboobobooooobooon
ooo

gooo

goooooboooobobooooooooooo
oooOooooQooooooo

ooboboooooooobobooobooooboo
000 1220000000000 0OO0OCOODO
goooooboooooboboooboooboobooon
gbooboooooooboboobobooobboboobooo
gooooobooboobooooboooboobooon
gooooobooobooobooobobooooo
goooooboooboooboooobbobooon
0000000000 12() 0000000000
omooobooboobooobooboobobooooo



l=] X]
Eile yiev teln |
it

|xs

3 = BTl

Eile Yiew Hel,

¥ BaE MiiEs
@ 1 = ;g
FoL oD @

G LR YT
i

— B

(b) 00D
0 12. 0000

oo00o00oooOOo0oOooooooOoOOoO&OIOOO
gboboboboobobobooboboban
gboobooabooaoanb

e OO OODOOODOOODOOOODLOON
gboboobooobogoboobooboaooao

e O OODOODOOODOOOODLOODLOON
gbooaoobood

e O OOOODOOOODOODODOOODLDOON
gboooaboobooan

0000000000000000000000
00000000000000000000000
012(b)0000000000

0000000000000000000000
00000000000000000000000
00000000000000000000000
oooooo

6 UJgoug

uboboooobobooobobobooa
gboboboooboboboboboboban
gboobobooboboboboboobobaba
gboboboboobobobobobaoboon
gboobobooooooboooooooooboon
gboboboboouoboboboboboban
gboboobooaobooaooaboaboo

ugbobooooboboobooooooon
gboogobooboooobobobgoboban
gboboooooaboboboboobobooboon
gbogooobooboboobobobobobgoon
gboogobooboooobobobgoboban
gbooaood

good

(1] 0000,0000000000000000
000000000000000,00000
0000, 0 360, pp. 196-206 (1995).

2 0000,0000,000000000000
gbouobouobooooobgobooo,on
00000500 (DO0)0000 4N-8 (1995).

B 0000,0000,000000000000
gboobobooobobboooooon,
000000500 (00)0000 4N-7 (1995).

4 00000000 0O0000O0O0ODOOO0OOO00
0O00,0000000d, Vol. 8, No. 5, pp. 552—
559 (1993).

p) 0000,0000,000000000000
gbooboooooooboboobooon,
O000O00000oooooooao (1998).

[6) 0000,0000,000000000000
0000O0000,0000 (1986).

7 0000000000000000, 0000
(1986).

8] 0000,0000,0000,0000000
000000000000000,00000
0000 59-15, pp. 131-138 (1988).

[0 0000,0000,0000000000000
0000000000000,0000000
570 (00)0000 1L-2 (1998).



