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“The Origin and Future of Species” on Location Sevices

(Concept Evolution Process of Location Services)

Sunao SatoT

1. Introduction

There is a case that a different service is oeduand grows
up from an original object by the technical progrés the
technology fields. The location service in the digdf mobile

communications services is one of such services. ffiimary
purpose of the terminal location or the locatofoisrouting and
connecting the communications links. Using the tioca a new
service has been born. This service is called ascdtion

Service”. The location services have two categor@se is a
service monitoring a position of a target termirsald another is
a service watching the statistical movement of gesswith big

data of the locations and user’s attribution suchSex”, “Age”,

“Address”, “Occupation”, etc. | would like to catherely the
former as “Location Service”, and the latter as ¢ation

Database Service”.
become to attract an attention as one of the syvidth big data
in 2010s. This paper shows the process of the pores®lution

and the future on the Location Services.

2. Technical Aspect of Location Service in the
History of ICT

Since Alexander Graham Bell invented the telephion#876,
many type of the telephone services have develofjén:
primary telephone service was direct connectiomfome to one.
Next, the switching systems were invented for catine more
efficiently with many users. (Table 1)

The primary switching system was a manual type iy

operator. After that, the automatic switching sy®esuch as the

Step-by-Step (SXS) Switch, the Crossbar (XB) Swittie

T Student (The Open University of Japan)

The Location Database Servicage h

t

Analog Electronic Switches, and the Digital ElenicoSwitches
have been born. Presently, the telecommunicaticetsvanks
grow up to the system with the Server and the Rauging the
Internet Technology.

One of the most important functions in the telegheystems is
the “Routing” (to select a circuit). For the RowtjriTelephone
Number” is necessary. The Number signifies an ifleation
(ID) of a terminal, and a Location (L) of a termina the
telecommunications networks.

In the primary switching systems, the logical numgB) and
the physical number (L) were same.

For controlling switching systems, the stored pangrmethod

and the Common Channel Signaling System (CCSS) were

adopted. In this result, it is possible to spliD*land “L", and
the Vehicle/Mobile phone services or the Intelligéetwork
(IN) Services have been born. The representatimgces of the
IN Services are “Free dial”, “Tele voting”, etc. BHs also one
of the IN Services. After that, the various locat&ervices using

GPS and GIS technology are realized and progressed.
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Table 1 Change of Technical Significant of Location

Step Year Function Comments
1 1875~ r: In the age of Manual Bored SWs, SXS SWs, XB SWs,&fixed
: telephone number (= [Country Code] + [Area Cod§Dffice Code] +
[Subscriber Number]) unified with a location.
The Individual Signaling System was used for switohtrol signaling
systems between telephone offices.
2 | 1982~ Introducing No.7 CCSS Network of NTT was established from 1@82987.
1987 It is possible to split “ID” and “L".
3 1985~ Introducing Free Dial Service has started in 1980s. (NTT)
4 | 1995~ = PHS using fixed telephone networks has startedd®61The Location
|Locati0n of Base Statioh Monitor Service with PHS has started in 1998TTDOCOMO)
5 1999~ Introducing => Mobile phones with GPS have been developed.
Individual Location Data|
6 2010s~ Individual Location Data|=> Math of location data is used as statistical data.
| Statistical Location Datd

3. History of Location Service

(1) Birth of Location Service

[A location monitor system for the mobile terminalgas
developed by Tokyo Telecommunications Industry g
SONY) in 1960s, and in the same time, there weeestrstems
with GPS for vehicles such as “Rescue Service”BxCall” in
USA and in Japarit.

The PHS Service has started from 1995, and a dawelot of
location service with PHS has been started. NTTD®ICO
started a location service with PHS in 1998. Forason that the
location service with mobile phone has started WPtHS, a
radius of a cell of a base station for PHS is heddrof meter.
A radius of cell for normal wireless base statimseveral km.
The mobile phone with GPS was developed in 1994, the
Internet connection from mobile phones, such amdde” by
NTTDOCOMO has started also from 1999. After thag hew

concepts of the location services were born. Ondhefn is

“Geo-fencing”. This service monitors incoming or tgoing

terminals in an assigned area. (Table 2 and Fig.1)

(2) Birth of Location Database Service

After that, a new concept “Location Database SefVhas been
born. This service is a monitor of the statistiocabvement of
persons or marketing with the statistical methodHsy location
database. The original concepts of the LocatioraBate Service
were proposed as the patent applications that werePatent
Disclosure: H10-47974 by Sony in 1996, and the Patent
Application: 2000-21983f! by the author in 2000.
NTTDOCOMO supplied the statistical location datd o
smartphones to ZENRINDATACOM, which has developed a
location service system “KONZATU TOUKEI (Confusion
Statistics)” in 2010. Moreover, NTTDOCOMO has depsd a
new system “Mobile Spatial Statistics” in 2013. @&I$HONDA
has developed a system “Traffic Actual Data MAPTngscar

navigation system in 2010s.
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Table 2 Classification of Location Services
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Flow of Flow of
No Category Area Terminal|  Objective
Location Message or Contents
1 Monitoring definite Own Confirming Originating Terminal => NW | NW =>
(Own Area) | Terminal | Own Location | => Originating Terminal Originating Terminal
2 Indefinite Assigned | Child or Old | Originating Terminal => NW | NW => Third-party
Terminal | Person => Third-party
3 Information | definite Oown Research in | Originating Terminal => NW | NW (or Third-party =>
Search Type | (Own Area) | Terminal | Own Area => Third-party Originating Terminal
4 or definite Own Researchin | Assigned Area => NW NW(or Third-party =>
Information | (Assigned Terminal Assigned => Originating Terminal Originating Terminal
Push Type | Area) Area
5 Geo-fencing | definite Own Originating Terminal => NW | NW=> Third-party
1) (Assigned Terminal => Third-party NW=>Door System
Area) Assigned
Terminal
6 Geo-fencing | definite Indefinite | Watch Originating Terminal => NW | NW (or Third-party =>
2) (Assigned Indefinite => Third-party Own Terminal
Area) Terminals in
Assigned Area
7 Geo-fencing | definite Indefinite | Statistic Data | Originating Terminal=>NW | (Statistic Data)
3) (Assigned =>Third-party
Area)
8 Geo-fencing | definite Indefinite | Watch Originating Terminal=>NW | NW => Third-party
4) between Areag =>Third-party
9 Geo-fencing | Indefinite definite Transfer Originating Terminal=>NW
(5) Service
391 Copyright © 2014 by
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Mode 1: Monitor

Service FAX
Center =

Number > PC

NW Location
Mode 2: Geo-fencing (1) Check L .
eck Locatio
. Service
Number => Location

Center > PC
Service <§
Center

Check Locatio

X

Mode 3: Geo-fencing (2) (3)

Service
—
Center
[ Number => LOC&tIOI’I / T TLLLEE SerV|Ce L CEEEETY
Center
Cell Broadcast Service to Assigned Are
Fig.1 Mode of Location Services
(3) “Marketing Service System Using Location of such as sex, age, address, occupation, etc. (Fig.2)
Mobile-Phone” (Patent Application : 2000-21983)1 - Traffic, Event and Festival Congestion Informat®ervices
- Marketing Research Service: To estimate the number of (Fig.3)
persons in the assigned area with theDB of location - Person Movement (Action) Research Service: for the
data in the assigned area for marketing research. It disaster by the Civil Service

is possible to screen with th8YDB of the personal data
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Service Center

(Number of Terminals |
Mobile
(Total Number of Persong) .
] Carriers
(Mapping)
—
Assigned <\ ND J Mapped Traffic Density] )

g
e
Traffic
Density
@30
~ehi bt
i .g e | © 20
=0 " s

Ospenae—— 4] O 10

Client Terminal Qo

Source: S. SATO, Proposal to
“4™ NTT Group Venture System”, 2000

Fig. 3 Example of Location Database Service (Traff Information Service Using Mobile Location)
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(4) Evolution of Location Services

Provided that the Location Services using individdata is
“the First Generation (1G), and the Location Dasab&ervices
using the Big-data is “the Second Generation (2GJe
Integrated Location Database Service using thedaig of the
various fields is "the Third Generation (3G)”.Onkkey-words
in 3G is M2M*.

It is possible to create the New Location Serviegth the

Table 3 Evolution of Location Services

Big-data that is originated by the interchange frbtachine to
Machine throughout the human beings.

In the future, if it is realized to split “ID” antL” of the IP
Address, it will be called as “the Fourth Genena{4G)”.

The diversity of the Location Services will expandre widely,
and become a new field in the Service Science.eMotution of

Location Services is shown in Table 3 and Fig. 4.

Generation Year Phase Service
1998~ ILocation Retrieval Servite
> "IMADOKO SEARCH (Now Wherever Service)”
(NTTDOCOMO, 1998)
Information Push Type Service
> PHS Service (1995)
1G >Mobile Telephone with GPS (1999)
>Internet Access Service: "i-mode” (NTTDOCOMO, 1999
Lind Bus Operation Servick
2007~ LLimited Area Cell Broadcast Servjce
> “Early Warning for Earthquake” (2007)
IGeo-fencing Servite
2010~ ILocation Database Servjce
: >“TUUKOU JISSEKI MAP (Traffic Actual MAP)” (HONDA,2010)
Hne > “KONZATSU TOUKEI(Confusion Statistics) "
(NTTDOCOMO+ZENRINDATACOM, 2010)
2G 2013~ [Location Database Servjce
>"Mobile Spatial Statistics® (NTTDOCOMO, 2013)
* >"Local Government Sightseeing Actual Research”
[Personal Dala (KDDI+COLOPL, 2013)
2016~ + Integrated Database Serice
* WV D
4G 202x~ Splitting @ ancﬂ.” INew Generation Location Service by spliting “IDhch “L” of IP
of Address in NEWGR!
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4. Conclusion

In 2010s, various services of the Location Datal®=wice are
put into practical use such as "Traffic Actual DaldAP
(HONDA)”, “Mobile Spatial Statistics (NTTDOCOMO)’%tc.

Especially, the simulation of person movement wasicad at
the North Japan Earthquake on 11 March 2011.

Another, the information on the Traffic Actual DaMAP

(HONDA) of traffic jam was effective in the hugesdster.

This paper expresses the concept evolution prooésthe
Location Services and the Location Database Senfioen PHS

Service-in in 1995 to 2000 with my proposal on fietd.

It is no exaggeration to say that the concept ef ltbcation

Database Services was completed by 2000. Howewveras
necessary more than 10 years by putting them irgtctipal use.
In this period, the data processing technology heen
progressed and the outline of using the locatidatmese in the
disaster was made clearly.

Epoch-making of Location Services was the innovatd the
NO.7 CCSS and split of “ID” and “L". This innovationade the
diversity of telephone services such as mobile phoiN
Services, etc.

If it is realized that “ID” and “L” of IP Addressra separated, a
diversity of Location Services is going to expandrenwidely,

and to become a new field in the Service Science.

- Biology: Asexual Living Things =>(Splitting 3 - @) => Sexual Living Things (Diversity of Species)
- ICT (in present): Telephone Number => (Splittithg” and “L”) => Location Services
- ICT (in future): IP Address => (Splitting “ID” ah“L") => More Diversity of Location Services
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