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micro-blogging service provided by Twitter
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Development of Real-time Search Services Offering Daily-life Information

Search Real-time Tweet

1. Introduction
Twitter

*1
has become established as

a Social Networking Service (SNS) for

submitting and sharing large numbers

of messages about events occurring

around the world, and huge numbers of

tweets
*2

are shared every day. Much of

the information shared is personal and

very local to individual users, but much

information useful in daily life is also

included. However, it is not always an

easy task to choose suitable search key-

words for obtaining the desired infor-

mation.

As such, NTT DOCOMO provides

different types of search services that

enable them to easily monitor useful

tweets in daily life. We have developed

search services that are highly compati-

ble with Twitter, especially for tweets

related to railway operational condi-

tions, television programs and land-

marks
*3

. Tweets related to railway oper-

ational conditions and landmarks are

useful as on-the-scene reports of condi-

tions. Tweets related to TV programs

are useful for the viewers to share their

thoughts and impressions of the pro-

grams in real-time, which can make

viewing more enjoyable.

What is important for these search-

es is selecting tweets that are relevant to

each domain (railway operational con-

ditions, TV programs or landmarks)

and indexing them in real-time. The

accuracy of selecting tweets related to

the domain is an especially significant

issue for these services. Our approach is

to select relevant tweets by matching

tweet text with a domain-specific dic-

tionary (e.g.: a train-line or a landmark

dictionary). To improve accuracy fur-

ther, we use additional techniques tai-

lored to each domain. In this article, we

introduce each search service and

describe the search technologies behind

them. 

2. Railway Operational
Condition Tweet
Search Service

2.1 Service Overview

This service allows users to monitor

tweets related to railway operational

conditions, or so called “train tweets.”

Train tweets comprise tweets that

include information about railway ser-

vice delays, suspensions, and other rail-

way operational issues throughout
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Japan. This search system detects rail-

way problems in real time, and ranks

railway routes based on the degree of

exposure in Twitter due to the prob-

lems. Figure 1(a) shows the Web page

of the real-time search service. The

Web page has a section marked “Train-

related tweets,” followed by buttons for

each region in Japan. The user is

allowed to select a specific region in

order to view a list of railway routes

which currently have service problems.

As an example, when the user clicks the

“Kanto” button, a page with a list of

railway routes in the Kanto region is

displayed. This listing is in order of the

attention they are receiving in Twitter.

In this page, the most recent tweets for

the two highest-ranked railway routes

are also shown (See Kyosen Tonan

Line and Saitama Nishi Line). To mon-

itor train tweets for a specific railway

route, the user simply selects the

desired railway route by clicking the

“View tweets” button.

2.2 Train-Tweet Processing

System

An overview of processing for train

tweets is shown in Figure 2. For the

train tweet search, the railway routes

that are receiving much attention in

Twitter are extracted by counting the

number of train tweets in real time.

Tweets are processed by (1) mapping

tweets to railway routes, (2) extracting

tweets related to railway operational

conditions to produce train tweets, (3)

registering train tweets in the search

*3 Landmark: A structure that is famous or sym-
bolic of a given location.
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Figure 1  Overview of real-time search service providing daily-life information
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engine and (4) ranking railway routes

by counting train tweets.

In order to map tweets to railway

routes, tweets that include names of

railway routes are detected on the serv-

er using a specific dictionary which

contains a list of names of railway

routes and variations in these names.

Later steps are skipped for tweets that

do not include any railway route names.

To extract tweets related to railway

operational conditions from the remain-

ing tweets, words in the remaining

tweets are compared with words related

to railway operational conditions that

are pre-registered in a dictionary. Only

tweets which include railway-opera-

tional-condition words are stored as

train tweets in the search engine. Final-

ly, railway routes are ranked by count-

ing train tweets for each railway route

and sorting by the numbers of train

tweets. Railway routes with a number

of train tweets above a certain threshold

are displayed to users. The processes of

mapping tweets to railway routes,

extracting train tweets, and registering

train tweets in the search engine are

completed in several seconds. This

allows users to monitor railway opera-

tional conditions for each railway in

real time. The ranking of railway routes

is performed every few minutes as a

batch process. 

3. TV Program Tweet
Search Service

3.1 Service Overview

This service allows users to monitor

“TV tweets” which are tweets that

include impressions and comments

about TV programs being broadcast

currently (Fig. 1(b)). This search sys-

tem infers tweets that reference TV pro-

grams and groups these TV tweets by

TV program to provide a social

viewing
*4

experience to the users.

The home page of the TV tweets

search system displays a list of pro-

grams that are broadcast nation-wide in

Japan. Since most users are interested

in such programs, they can easily

access TV tweets belonging to these

nation-wide broadcast programs by

clicking the “View” button located

beside each program on the home page.

The search service also provides

accesses to TV tweets for local TV pro-

grams. Users can first select the specific

area in which a local TV program is

broadcast, and then select the desired

local TV program to view TV tweets.

TV tweets are not only associated with

programs that are currently broadcast-

ing, but also associated with future pro-

grams. The search system tracks the

programs scheduled up to one week in

the future.

The search system applies two

methods for associating tweets to TV

programs. The first method is to infer

hashtags
*5

closely associated with a

broadcast program. Thus, any tweets

which include such a hashtag (or “pro-

gram-specific hashtags”) can be easily

assigned to a specific TV program. The

second method is to extract words

closely associated with a broadcast pro-

gram dynamically, and to assign tweets

which include the extracted words

(“program-specific characteristic

words”) to a specific TV program. A

list of TV tweets for a specific TV pro-

gram can be sorted on the page in the

12 NTT DOCOMO Technical Journal Vol. 14 No. 4

*4 Social viewing: A practice in which multiple
users share his/her viewing experience of the
same event or broadcasted program through
social media. 

*5 Hashtag: A function whereby placing a hash
character (“#”) at the beginning of a word in a
tweet makes it easier for other users to find
other tweets on the same subject (e.g., #earth-
quake).

Development of Real-time Search Services Offering Daily-life Information

Tweets

(1) Map tweets to 
railway routes

(2) Extract tweets related 
to railway operational 
conditions

(3) Register train tweets
in the search engine.Search engine

(4) Rank railway routes

Railway route
name dictionary

Railway-operational-condition
word dictionary

Figure 2  Train tweet processing

N
TT

 D
O

C
O

M
O

 T
ec

hn
ic

al
 J

ou
rn

al



13NTT DOCOMO Technical Journal Vol. 14 No. 4

order of posting time or number of retweets.

3.2 Real-time Selection of TV

Tweets

Figure 3 shows the real-time

extraction process for TV tweets. Since

the broadcasting channel broadcasts TV

programs sequentially, the search sys-

tem must distinguish, in real time,

between tweets about the currently

broadcasting program and tweets about

the program broadcast previously on

the same channel. The system must also

distinguish between TV tweets associ-

ated with the specific TV program and

those associated with other currently

broadcast TV programs. This complica-

tion is solved by two tasks which run in

parallel. The first task is to extract pro-

gram-specific characteristic words and

program-specific hashtags. The second

task is to extract TV tweets using the

hashtags and the characteristic words,

relate TV tweets to TV program and

register them in the search engine. 

The process for extracting program-

specific characteristic words and pro-

gram-specific hashtags is summarized

below. First, a list of currently broad-

cast TV programs, including a unique

program ID for each TV station, are

obtained from the TV program database

(Fig. 3(1)). The TV program database

stores TV program meta data, which is

updated in real time. Meta data for each

TV program contains a program ID as

well as general information about the

TV program, such as the title, the cast,

start time and end time. The set of

tweets for a fixed period of time in the

past are extracted from the tweet data-

base (Fig. 3(2)). The tweet database

contains all tweet data. Old tweets are

not useful for extracting program-spe-

cific characteristic words and program-

specific hashtags, so only recent tweets

are used. Tweets which include hash-

tags of the TV station are extracted

from the tweets extracted in (2) in order

to create the set of TV program tweets

(Fig. 3(3)). If multiple TV programs

with different IDs are logically the

same TV program, they are merged into

one TV program. Hence, each logically

(A) Extract program-specific
characteristic words/hashtags 

(B) Extract TV program related tweets

(8) Retrieve (8) Retrieve

Tweet database

(3) Set of TV
program tweets

(2) Set of tweets
for analysis

Search engine

(9) Register

Real-time program
hashtag database

(7) Update
database 

(6) Update
database 

(5) Program ID
and hashtags

Real-time program-specific
characteristic word database

(4) Program ID and
characteristic words

(1) Program ID, TV station, 
broadcast time

TV program
metadata DB

TV station
hashtag

TV station
hashtag DB

Tweets

Figure 3  Real-time selection of TV-program-related tweets
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unique TV program is associated with

tweets that include TV station hashtags.

Using the tweets extracted in (3), pro-

gram-specific characteristic words are

extracted for each TV program (Fig.

3(4)). Each characteristic word is

assigned with the program ID. Charac-

teristic words are usually informative

enough to describe the TV program.

Characteristic words for each hashtag

are extracted from the tweet dataset in

(2) (Fig. 3(5)). The characteristic words

and hashtags are compared between TV

programs. If the similarity score is

above a certain threshold, then the

hashtags are selected as hashtags for the

TV program. The above processes for

extracting program-specific characteris-

tic words and program-specific hash-

tags are run in real time and kept up-to-

date(Fig. 3(6)(7)). 

The process for extracting TV

tweets using the hashtags and character-

istic words is summarized below.

Tweets which include the program-spe-

cific characteristic words in (4) or the

program-specific hashtags in (5) are

assigned with corresponding TV pro-

gram and program ID in real time (Fig.

3((8)). Finally, tweets in (8) are regis-

tered in the search engine (Fig. 3(9)).

4. Search for Tweets
Related to Landmarks

4.1 Service Overview

Two types of service for searching

tweets related to landmarks are provid-

ed: “Location-based tweet search” and

“Trending Spot Ranking”. 

Location-based Tweet Search is a

search service that allows the user to

search tweets referencing nearby train

stations and landmarks based on the

user’s current position (Fig. 1(c)). By

selecting the “Search tweets near cur-

rent location” link in the figure, the user

can search nearby tweets. Using the

real-time nature of Twitter, this service

enables users to search “hot” informa-

tion nearby, as it is happening. Users

can also transition to the Trending Spot

Ranking, as discussed below, from the

search results. 

“Trending Spot Ranking” is a ser-

vice that provides per-area rankings for

sight-seeing spots that are being men-

tioned on Twitter (Fig. 1(d)). Users can

view rankings of sight-seeing spots near

their current location or in an area that

they select. In the details page for a

landmark selected from the ranking

page, trending tweets are selected from

tweets for that landmark, and relevant

keywords, and other basic information

such as the address and business hours

are displayed. The details pages are also

linked to docomo map navi
TM*6

services

such as the map application and

Gotochi Guide (local guide applica-

tion), to detailed views of tweets for the

landmark, and to searches using the

landmark name and related keywords.

4.2 Location-based Tweet

Search System

To implement location-based tweet

search, place names included in tweets

must be extracted. However, when

selecting keywords to express locations,

names of places such as train stations

and landmarks could also refer to other

locations or non-geographical names

(e.g. names of people), and this must be

considered. For example, Maruyama

Koen (Maruyama Park) is the name of

two different parks, one in Sapporo and

one in Kyoto. Another example is Mat-

sushima. This is the place name of one

of the famous “Three Views of Japan”

in Miyagi Prefecture, but is also a fami-

ly name. This sort of ambiguity in iden-

tifying places must be eliminated, and

is handled in the tweet registration

process described below.

The location-based tweet search

system process for registering tweets in

the search engine is shown in Figure 4.

The names and locations of train sta-

tions and landmarks are maintained

within the system as Point Of Interest

(POI) data. The search engine decides

whether a train station or landmark

name is included in the tweet, creates

an association between the tweet and

the location, and registers it. To disam-

biguate the location name as discussed

above, tweets are processed as

described in existing research [1].

Specifically, a disambiguation is made

based on the assumption that an

ambiguous place name and the nearby

place names tend to co-occur
*7

in the

same document (e.g.: Maruyama Koen

and Kyoto occur in the same tweet). In

14 NTT DOCOMO Technical Journal Vol. 14 No. 4

*6 docomo map navi
TM

: “docomo map navi”
and its service logo are trademarks of NTT
DOCOMO Inc.

*7 Co-occur: When a particular word happens to
appear with another particular word in the
same document.
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this way, nearby place names are asso-

ciated with POI data and stored. This

process, linking tweets to POI, is done

in real time by the system when the

tweet data is received.

Next, we describe the structure of

the search system, shown in Figure 5.

When a user searches tweets, the

mobile terminal sends its location (lati-

tude, longitude) to the server. Then,

based on this information, a search for

nearby tweets is done within a predeter-

mined radius. At this stage, if a set min-

imum number of tweets are not found,

the search radius is increased and the

search is repeated. This ensures that the

search result contains a set number of

tweets. However if the radius frequent-

ly needs to be increased in this way,

search response time can increase, so

search radius values are pre-stored in

the system as a basis for searching at

the latitude and longitude of each land-

mark, to ensure that the set number of

tweets can be obtained. The server

receives the user’s latitude and longi-

tude, finds the landmark closest to the

user, and sends a query to the search

engine using the stored search radius.

This enables high-speed searches guar-

anteeing a number of tweets, indepen-

dent the location. 

4.3 Processing Tweets for

Trending Spot Ranking

Tweets related to landmarks are

processed for the trending spot rankings

as shown in Figure 6. As with the

location-based tweet search system

described in section 4.2, when initially

associating landmark information with

tweets, place names may also be used

to mean different locations or to mean

something other than a place name, so

some ambiguity must be eliminated.

Here as well, landmark information and

tweets are associated in real time.

Tweets are associated with landmarks,

and the number of tweets for each land-

mark are counted. Landmarks are asso-

ciated with the areas which are used by

Gotochi Guide, and a per-area ranking

Generate ranking
by area

Count tweets
per landmark

Associate landmark
data with tweetsTweets

Landmark data

Select terms related
to each landmark

Figure 6  Tweet processing for trending spot ranking

Associate landmark
data with tweets Search engineTweets

POI DB

Figure 4  Tweet registration for location-based tweet search

Mobile terminal

Latitude/longitude
notification

Search result

Search

Location-based tweet search server

POI DB

Search engine

Nearby landmark data retrieval 
function (decides radius)

Figure 5  Location-based tweet search system structure
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is generated by sorting the landmarks in

descending order of the number of

tweets. Then, for the landmarks that

rank high in each area, related words

are selected from the landmark-related

tweets, based on co-occurrences of the

words with landmark names and on the

rarity of the words themselves. Process-

ing to generate per-area rankings and

select related words is done on tweet

data accumulated over regular intervals. 

5. Conclusion
In this article, we have introduced

real-time search services for tweets

related to useful topics in daily life,

especially corresponding to railway

operational conditions, TV programs

and geographic landmarks. We have

also described the search technologies

supporting these services. With this

development, we have focused on

search technology that can accurately

select tweets relevant to the domains of

each service, and on search interfaces

that allow the desired information to be

found easily. These technologies make

our search services more convenient

than a simple keyword search.

In the future, we will continue our

research and development to improve

the accuracy of our related-tweet selec-

tion technologies, and to provide con-

venient services that push time-sensi-

tive information using real-time data. 
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