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Extracting Visual Descriptions of Geographic Features from the Web
as the Linguistic Alternatives to Their Images in Digital Documents

SHUN HATTORI,* TARO TEZUKAt and KATSUMI TANAKAf®

“Ubiquitous Societies” require technologies to enable us to access information universally.
One of the most important technologies allows us to access not only multimedia Web doc-
uments via graphical browsers in common use but also their possibly equivalent text-only
versions via non-graphical browsers such as text or audio browsers. As a conditioned solution
to the media conversion from images of general objects into their linguistic explanations, this
paper proposes a novel method to extract visual descriptions of geographic features by mining
the Web, and to replace each photograph of geographic features in digital documents with
their visual descriptions as its linguistic alternative. The method can convert multimedia Web
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documents into their text-only versions more equivalently than ever before.
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Y Lynx: http://lynx.browser.org/ (2007).

SimpleWeb Demo: http://demo.simpleweb.jp/ (2007).
IBM Home Page Reader: http://www-06.ibm.com/jp/
accessibility/solution_offerings/hpr/ (2007).

JAWS: http://www.freedomscientific.com/fs_products/
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Fig.1 Photograph of Nishi-Romon of Yasaka Shrine.
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Fig.2 Overview of our goal system.
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Table 2 Component extraction for each geographical feature by using Image search engine.
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Pjg = 3/10
Pgg = 10/20
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Table 3 Type-free visual description extraction for each component of geographic feature.
ooo J00000000o00oO0U0o0O0oo0ooDoooUoooooo
gooo *0O /00 (291), *ODOO /00 (269), *0OO /00 (198), *0O /00O (126), *0O OO /00 (91),

Pig = 6/10
Pyg = 7/20

0O0O/0 (88),000/000 (74), 000/000 (73),00/00 (39), *000/000 (38)10,
0000/00 (33),00/000 (29),000/00 (28), 000/00 (22),00/00 (20), 0000 /0 (18),
0oo/00 (17),00000/000 (15), *0000/000 (14), 00/00 (14)20, 000/00 (9),
0000/00 (9),*0000000/00 (6),000/00 (6), 0000/00 (4),00000/000 (4), ...

oooo
Pig = 8/10
Py = 15/20

*00 /00 (691), *000 /00 (382), 000/00 (231), *00 /000 (179), 0000 /0 (149),
*000,/000 (129), *000 /000 (101), *0O /000 (98), *0OOO /00 (89), *000 /00 (89)10,
*00 /00 (85), *0000 /00 (76), *000 /00 (66), 000 /000 (52), *000000000/00 (36),
*0000/00 (34), *00/00 (29), *000 /00 (26), *000 /00 (25), 0000/00 (22)20,
*000,/000 (18), 0000/00 (17), *000 /00 (16), *000 /00 (15), 00000/000 (13), ...

oooo *000,/00 (74), *00 /00 (65), 0000 /00 (62), *00 /00 (61), 000/00 (61), 0000/00 (22),
Py = 4/10 | *OOO/00 (11),00000/0 (5),00000/00 (4),000/00 (3)10, -
o000 *000 /00 (772), *000 /0 (581), *00 /00 (499), 000 /0 (362), *00O /00 (183), 000 /0 (176),

Pigp = 8/10
Py = 16/20

*000 /00 (144), *0000/00 (133), *000/0 (131), *000/00 (129)10, 0000/00 (102),
0oo/0 (89), *000 /00 (67), *0000000D00 /0 (66), *000 /00 (60), *000 /0 (58),
*00 /0 (57), *00/00 (56), *000 /00 (55), *0000 /000 (49)20, *00 /000 (48),
*000/000 (35),000/00 (30), 000/000 (28),*0000/0 (27),00000/00 (26), ...

oooo
Pjg = 2/10

*00 /0 (604), *00 /00 (401), 000 /00 (331), 00/0 (302), 00000000 /000 (202),
00O/000 (154), 000/00 (127), 000/00 (90), 000 /0 (86), 00/0000 (82)10, *00 /0 (56),
000/000 (51),00000/0 (46), 00000/000 (42), 000/00 (39), 000/0000 (37), ...

0oooo
Pig = 6/10
Pyg = 11/20

*000/000 (571), *000 /00 (403), *00/00 (337), 000/00 (270), 000/000 (151),

*000 /000 (103), *00 /000 (102), 2300000 /000 (95), *000 /000 (78),0000/000 (75)10,
*000/00 (74), *000 /000 (54), *00 /00 (52), 0000/000 (46), *00 /00 (42),

*000/00 (42),000/00 (41),000/00 (33), 000/000 (33),000/000 (28)z20,
0000/0000 (23),000/00 (22), 000/000 (21),000/000 (19), *000/00 (17),
*00/000 (14), *000/00 (12), 0000/0000 (12), *000/00 (7), 000/00 (6), ...

ooo
Pig = 5/10

*00000,/00 (283), *000 /00 (136), 000/00 (132), 000/00 (99), 000 /00 (92),
00/00 (54), *000/000 (45), 0000/00 (42), *00/00 (35), *00000/00 (26)10,
*00 /00 (26), *00000 /00 (25), *000 /000 (22), 000/00 (21), 00/00 (20), ...

ooo
Pig = 7/10

*000/00 (902), *000 /0 (406), D00 /0 (305), *0 00000 /0 (287), *00000 /00 (257),
000/0 (222), *000/00 (114), *000/00 (97), *00/0 (88), 000 /00 (56)10, 000 /00 (38),
000/0 (36), 00/00 (33), *000/0 (32),000/0 (32),000/000 (28), *00 /00 (26), ...

0ooo
Pig = 5/10
Pgg = 10/20

00 /0 (20400), 00O /0 (16300), *000 /0 (952), 000/000 (316), 000 /0 (130), *00/00 (127),

0000/0 (111), *000 /0 (106), *000 /00 (66), *000 /00 (63)10, *0000 /0 (65), 10/00 (43),
000000/0 (42), 0000/00 (42), 000 /0 (29), *000 /000 (28), 000 /0 (27), *000 /00 (24),
*00 /0 (23), *00000 /0 (19)20, 000/00 (16), 000/0 (15), 000/000 (12), *00 /000 (10),

0oooo
Pig = 4/10
Pyg = 10/20

*00,/00000 (21200), *000 /0 (381), 0000000/0000000 (311), *000/00 (115),
0ooo/00 (53), *000 /0 (50), 0000/00 (47), 000/000 (36), 00/0 (34), 000/0 (33)10,
*000,/000 (27), *000/0 (21), 0000 /00 (20), 0000 /000 (18), *000 /0 (13), 000 /0 (11),
00/00 (11),*0000000/00 (10), *000/000 (9), *000/000 (9)20, 100/000 (9), ...

ooooo
Pig = 2/10
Pyg = 6/20

000/00000 (47600), 000 /00 (10500), 000 /00 (993), 000 /00 (968),
*000,/00000000 (815),00/00000 (655), *00 /00 (545), 0000 /00 (543),

0O0ooo0/00 (511), 00000/00 (500)10, 00 /00 (473), *0000 /00 (429), 000/00000 (399),
*000 /00000000 (344), 250m 0 /00000 (289), 150m 0,/0000 (265), *00 /00 (256),
000/DVD(164), *000 /00 (148), 00 250m 0/00000 (141)3, 00 150m 0/0000 (140), ...

Pig = 1/10

0000000/0 (561), 000/000000 (239), 000/0000 (94), 0000/000 (86), 000/000
(78),00,/000 (73),500/000 (65), 00/000 (61), *00 /000 (57), 0000/000 (3710,

*00 /000 (36), *000 /000 (36), 000/000 (32),000000/0 (32), 00000/000 (22),
0000/0000 (20), 000000000/000000 (16), 00/000 (14),000/000 (13), ...

ooo
Pig = 6/10
Pyg = 11/20

000/000 (20700), D00 /000 (14200), *00 /00 (11800), 00000 /00 (298), *00 /00 (231),
*000,/00 (189), *000 /00 (175), *000 /00 (105), *000 /000 (105), 0000/00 (104)10,
*00 /000 (92),0000/0000000 (81), *10 /00 (70), *000000 /00 (69), 000 /000 (69),
*00000/00 (66),00/0000 (57), 00000/0000 (42), 000/000 (40), *000 /0000 (36)20,
*00D000/00 (35),0000/000 (29), 000/000 (27), *00/00000 (22), ...

ooooo
Pig = 7/10

*00O/000623M*000/0006050*00/0005230*000,/00050200*000 /0001620
00/0001290*000/0011300000/000900* 000 /000550000 /00510,0000/0004100
*0OO/003000/000027MW00/00026M00/000022000000/0001700 ..
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Table 4 Type-dependent visual description extraction for each component of geographic feature.
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