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ABSTARCT

Railways continue to develop on a global scale as an important foundation for sup—
porting economic and social activities. The main features of railways are that they
can transport people and goods in “Mass”, “High Speed”, and “On Time”, and that
they are highly safe and economical. Railway companies need to fulfill their mission to
address the increasing complexity of social and environmental issues. Therefore, it is
very important to study the sophistication and intellectualization of information sys—
tems by linking physical railway space and cyber railway space.

The purpose of this research is to realize a new intellectual information inquiry /
extraction method “Railway Context Cube based Database Integration (RCCDI)” by
the semantic computing mechanism and the integrated database system. In this
study, the validity of RCCDI was confirmed by the following three points based on
the semantic associative memory model and the system architecture ”Sensing—Pro-
cessing—Actuation architecture” that realizes the interaction of the physical space
and the cyber space. The first point is that the spatial expression technology (Rail-
way Context Cube) is proposed as a data model of railway space. The second point is
the construction of spatial control technology and spatial analysis technology that re—
alizes inquiries and extraction of intellectual information. The third point is RCCS
based on the above three technologies was applied to the station guidance applica—
tions, and a demonstration tests were conducted in the physical railway space.

The academic originality of this research is the following three points. The first
point is spatial expression technology, which deals with the characteristics of railway
spatial data, general and personal. The second point is space control technology,
which has context—sensitive integrity and semantic normal order evaluation. The
third point is that we implemented a station guidance system and confirmed its valid—
ity.

The creativity of this research is the following two points. The first point is that the
application of the model of this research has made it possible to realize a new infor—
mation inquiry / extraction function in the railway space. The second point is that
the possibility of the first point has made it possible to take a new problem—solving
approach to social problems created by transit resistance at transportation hubs such
as stations.

Keywords: (1) Railway (2) Multi—database (3) Semantic Associative Search (4) Query
processing
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service purpose vectors raw
Oid
Orecord_id
O service_id
O user_id
O vector_index
0O vector value

X 124 ({6 J7 2 F A B RAY IE R NERLEEAfR 0D 7 bR 22 [ i

EXPLAIN ANALYZE SELECT v.record_id AS id, 0 AS vector_index, 0 AS vector_value,
string agg(vector_index || °,” || vector_value, ;> ORDER BY vector_index) AS vector string
FROM service_purpose_vectors_raw AS v

WHERE (v.record_id, 5) IN (SELECT t.record_id, SUM(t.vector value) FROM service_pur—
pose_vectors_raw AS t

WHERE (vector index = 1)

GROUP BY t.record_id HAVING SUM(t.vector value) >= 5) GROUP BY v.record_id;

EXPLAIN ANALYZE SELECT v.record_id AS id, 0 AS vector_index, 0 AS vector_value,
string agg(vector_index || °,” || vector_value, ;> ORDER BY vector_index) AS vector string
FROM service_purpose_vectors_raw AS v

WHERE (v.record_id, 10) IN (SELECT t.record_id, SUM(t.vector_value) FROM ser-
vice_purpose_vectors_raw AS t

WHERE (vector_index = 1 OR vector_index = 2)

GROUP BY t.record_id HAVING SUM(t.vector value) >= 10) GROUP BY v.record_id;
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EXPLAIN ANALYZE SELECT v.record_id AS id, 0 AS vector_index, 0 AS vector_value,
string agg(vector_index || °,” || vector_value, ;> ORDER BY vector_index) AS vector string
FROM service_purpose_vectors_raw AS v
WHERE (v.record_id, 50) IN (SELECT t.record_id, SUM(t.vector_value) FROM ser-
vice_purpose_vectors_raw AS t
WHERE (vector_index = 1 OR vector_index = 2 OR vector_index = 3 OR vector_index = 4
OR vector_index = 5
OR vector_index = 6 OR vector_index = 7 OR vector_index = 8 OR vector_index = 9 OR
vector_index = 10)
GROUP BY t.record_id HAVING SUM(t.vector value) >= 50) GROUP BY v.record_id;
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EXPLAIN ANALYZE
SELECT record._id, vector FROM service_purpose_cube_vectors_raw

WHERE cube_distance(cube_subset(vector, ARRAY[1]), cube(array[5])) = 0;

EXPLAIN ANALYZE
SELECT record._id, vector FROM service_purpose_cube_vectors_raw

WHERE cube_distance(cube_subset(vector, ARRAY[1,2]), cube(array[5,5])) = 0;

EXPLAIN ANALYZE
SELECT record._id, vector FROM service_purpose_cube_vectors_raw

WHERE cube_distance(cube_subset(vector, ARRAY[1,2,3,4,5,6,7,8,9,10]), cube(ar—
ray[5,5,5,5,5,5,5,5,5,5])) = 0;
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1

2 "status": 1,

3 "services": [

4 {

5 "score": ©.04608474052546228,
5 "kanseilordl": "{BFIi3",

7 "kanseilord2": "HAPPY (FTF - FOHE) v,
8 "name": "fEELEERAOE",

9 "id": 279,

10 "kanseilordNol": 6,

11 "kanseilordNo2": 1,

12 "kanseiPointl": 4.15454531,
13 "kanseiPoint2": 3.5545454

14 Is

15 {

16 "score": ©.93757073009666155,
17 "kanseilordl": "{BfIi1",

18 "kanseilWord2": "HHME",

19 "name": "KINOKUNIYA entree”,
20 "id": 218,
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23 "kanseiPointl": 4.8090909,
24 "kanseiPoint2": 4.0

25 I

26

27 "score": ©.093576614774442643,
28 "kanseiliord1": "ELRi",

29 "kanseilWord2": "HRME",

30 "name": "EESE",

31 "id": 189,

32 "kanseilordNol": 15,

33 "kanseilordNo2": 7,
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