An Infrared Digital Contents Broadcasting Service for Mobiles

DAWEI CAlI RYUUTA KAWASIMA
TADAAKI TAKEHANA HARUKI TAKAHASHI
Dept. of Software and Computer Science
Iwate Prefectural University
Iwate, Japan 020-0193
JAPAN

Abstract:This paper presents a contents delivering system for mobiles with Infrared devices that support
IrOBEX. To realize digital contents broadcasting service by infrared communication, we developed a new In-
frared data delivering protocol IrFAST and implemented the protocol in a Palm PAD platform already. It is not
easy to implement the protocol IrFAST in most of mobile, because the mobile makers do not open the platform
sources in their mobile products and also most mobiles do not support lower layer development. But recently
more and more mobiles such as FOMA by NTT Dodomo have IrOBEX on board and also allow users to access
IrOBEX in Java application. Therefore, we developed a portable infrared receiver, which support both IrFAST
and IrOBEX. With our infrared receiver, we can get and save the broadcasting data with IFFAST protocol, then
transfer the received data to a mobile with [FOBEX. The mobile users can browser the data transferred from the
infrared receiver, and even access the URLs Those are included in the data. Here, we will introduce the system
and devices, and give an outline about the every parts in the system. In order to confirm the performance of the
infrared digital contents delivering system and its devices, we have been carrying out an experiment with more
than 100 monitors in a university campus. This experimental broadcasting system provides teaching and living
informationd and other commercial informationl. We hope that wé&l not only confirm the performance of

the infrared protocol and system, but also find some new application model for the new infrared broadcasting
service.
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1 Introduction communication service increases magnificently, and

it of the fi £tk hides some future huge new markets and business pos-
As a result of the first strategy of "the e-Japan strat-gipjjities. With advancing social diversification, it is

egy_” advoc_:ated by Japanese governmen_t, an IT founéxpected that the demand of regional information de-
dation environment Has been almost realized by 2003I’ivering will increase greatly. Therefore, a new type

and now more and more researches are focusing OBommunication media for mobile terminals, which

possible applications based on the rapidly prepared Hi)rovide a new style contents delivering service with

foundation environments. It is assumed that mobllesa low electricity power consumption, will be a great

and personal digital assistants must show an Ieadéupport for coming ICT society. Here, we put our fo-
ing role to realize a coming ICT society, but there is cus on infrared communication. It is well known that
stiII_ a little service tha_t is spe_cialized to mobile USErS,; tored can not pass any obstacle and has an strong
while a persqnal digital assistant shows rem""rk""pleclirectivity, but infrared has the following prosperities:
performance improvement. Because of remarkable m—l) very higher rate communication than radio wave;
creasing needs for higher speed communication anczl) no bad influence to human as radio wave; 3) high

larger contents trapsmitting, it has been re_cognize%ecurity. With a broadcasting protocol and special-
that the current radio frequency resources will harO”yized infrared transmitter, a lot of reception areas with-
cope with increasing larger capacity and demand of

hiah d mobile d ication. In | out interferences each other, can be built easily in a
Igh-speed mobile data communication. In late yearsspot space. With infrared broadcasting service, more

rather than conventional sound service, mobile data



) ) Infrared Digital Contents Broadcasting System
than one users can receive the broadcasting contents

at the same time, the communication rate will not be — P R
affected by the number of users who use the infrared WEB A emepemeat %
Server

transmitter. We assume that the new infrared commu- server
nication style will provide more possibility for coming @
ubiquitous information society under the condition of F]
more and more demands for limited wave radio fre-

Contents Input

guency resources.
We have developed a new infrared broadcasting = [
protocol to realize the above purposes and had a very (/\ L _
successful experiment in a JR statinin this sys- = Receiver, Mabile o clents
tem, we developed a contents delivering system based
on a Palm platform. Because it is the fact that the
high performance mobile devices have been spread ei._t
a very high speed, it must be very important to realize
our infrared broadcasting for the huge amounts of thee™
mobiles. To realize it, we developed a new system,
that allows the most mobile user receive the contents

TrFAST

{1 512
Y N

p
fimL
'E

igure 1. Infrared Digital Contents Broadcasting Sys-

from infrared transmitters. In this paper, we will in- Apolicati
troduce our new system, devices, databases and data pphication
browser. Finally, the experimental contents delivering  —— A t
system in the campus is explained also. £
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The infrared digital contents broadcasting system pro-

vides a new style communication media for deliv-

ering contents to mobiles or other portable informa-

tion terminals. As shown in Fig.1, there are database Figure 2: IrFAST protocol stack
and network access service, contents input clients, in-

frared broadcasting transmitter, portable infrared re-

ceiver and mobiles or other information terminals with data with IFEAST to some infrared receivers or mo-

infrared devices in the infrared contents broadcastingbiles or PDA, which are in the broadcasting area of the

system. lain the i . | ) . transmitter. Then the mobiles or PDA will show the
hHere we exphaln_t € mformatlondf ow in F|_g.1_. broadcasting data. For those mobiles that cannot re-

The Access authentication server an communicationgjye the broadcasting data with IrFAST, the portable

management server provide services for network'n%frared receiver will be a good selection. The IrFAST

accessing authentication from contents inputs C"ent%rotocol shown in Fig.2 can provide a 1:n style com-
and infrared transmitters and mobiles. Without themunication without response from the receiver side.

authentication, the above clients and dewc_es cannqt_-or transmitting the contents from the infrared trans-
access the database for contents broadcasting or deliysio( 15 the portable infrared receiver, an IrFFAST pro-

ering. The contents server is used to store the content@COI is developed and adopted here. IFFAST protocol
data for data broadcasting. WEB servers provide more, . . following characteristics:

information that cannot be provided in the contents

broadcasting. Based on broadcasting schedules or mo41)  Any negotiation connection is not necessary
bile users’ request, the broadcasting data including the  for data transferring, therefore an infrared trans-
selected contents from the contents server will be cre-  mitter can provide broadcasting service for more
ated, then sent to the infrared transmitter device with than one device at the same time.

Internet. The infrared transmitters send the contents



2) with proper setup, the broadcasting service area ~ P

p
can be control at a very high accuracy. - I\Aan-age Contents -
u Serve Server }

3) very low power consumption, it is very important Duadces | | DormatimSeup | | Contns Mg | || Beoadssg Daa
for a portable device.

o Clients 0 Clients o Storage o Data Providing
o Tr i o Tr i o0 Editing 0 Data Receiving
4) If necessary, more powerful code correction al- © Receiver (0 Receiver g )

gorithm such as BCH, may be used to achieve a
better data transferring reliance. @

Contents A

For the receiver do not with display function to re-

alize a very low cost, we need to transfer the data re- @ Contents C
ceived from the receiver to a device that can show or '
operate the data. Here we use a mobile that support

IrOBEX. To view the contents, the broadcasting data__

stored in the infrared receiver will be sent to the mo-Figuré 3: the Contensts Management System and
bile with IOBEX. While the mobile users view the Main Functions

contents, they can access the web sites, which URL

are included in the data, for relation information. In contents for broadcasting. Such clients bring them
following sections, we will describe the main parts of much freedom for contents management.

the system separately. e —

e —HBT OF 1% IrdaMember

3 Contents Management Service =

In order to realize an efficient contents broadcasting to | xsm
most infrared receiver or mobile users, it is very im- | wer-se
portant to provide an effective and high performance
contents management service for the system. For con-
tents management, at least, contents inputs or modi-
fications, contents data storing, broadcasting data se- =
lecting, broadcasting data generating and security au- T e e
thentication for various clients and users should be stun I E
provided by the contents management system. Be- o2
cause of the restrictions of the infrared transmitter and
broadcasting data period, there is a limit for broad- =
casting data size. In order to broadcast the contents
data from several contents providers and generate it
under the restrictions, we present an approach to deal
with the above problem. In our system, every con- .
tents providers ( such as Client A, B, C in Fig.2) can4 I'FFAST Transmitter and Portable
input the contents to the database, then select the con- Infrared Receiver
tents data as candidates. Based on the restrictions &s shown in Fig.5, the infrared transmitter has six
every infrared transmitters ( such as transmitter I, ll,parts: 1) a network interface, which provides a con-
lIlin Fig.3), there is a pre-established model for every venient connection or access with internet to get con-
transmitter. Therefore, a correct broadcasting data catrol or contents data from contents management sys-
be generated based on the above data model. tem; 2) a data memory, which is used to store con-
Fig.4 shows a layout of client window for contents tents data and control data (broadcasting schedules or
management. With the client, the contents editing ancetc.); 3) IrFAST data converter, which provides a data
contents selection can be realized in any browser plateonvert service for broadcasting with IrFAST proto-
forms. The contents provider can use their own com-col; 4) a Infrared Signal Processor, which deals with
puter, which can access Internet, to input or edit theirthe converted data for Infrared sending; 5) an infrared

. Transmitter]
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igure 4: a Client window for contents management
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Figure 5: Infrared Transmitter and Reciver Structure Figure 6: photoe of Infrared Transmitter and Reciver

5 Contents Browser uiRBC for Mo-

biles

Interface, which supports IrFAST protocol and pro- In this system, a mobile with infrared device which
vides infrared signal generation. 6) a function Con'supportIrOBE;( is used to view the broadcasting con-
troller, which controls other parts of the transmitter . ’ ) .
and achieve the broadcasting based on the broadcas?te-n.t s, which are transferred from the infrared receiver,
ing schedule which support both IFrFAST and IrOBEX protocol. It
' is necessary to provide an interface for data accessing
Also in Fig.3, the portable infrared receiver has @nd Viewing. Fig.7 shows the main parts of the con-
followings parts: 1) infrared interface, which sup- €Nts browser, which is named as UiRBC In browser
ports both IFFAST and IFOBEX protocol, and real- UIRBC, there are four layers, 1) top menu window,
ize the data receiving and sending in both IrFFAST and/hich provide main categories selection icons and a
IFOBEX; 2) IFFAST data converter, which proivdes a SYSteM menu that is used for other system operation,
data converting function; 3) IrDA data communica- spch as user information setup, IrOBE?( data transfer-
tion, which support the IrDA protocol and realize data "1"9: data management, help information and etc.; 2)
transmitting from the receiver to the mobiles; 4) dataCOntents list for selected category; 3) a content display
memory, which is used to restore the data received’v'ndows’ which is used to show the contents itself

with IrFFAST: 5) function controller, which control all N detail; 4)a module for showing available web in-
other parts and have them cooperate smoothly. formation by URL that is given in the above content.
We made a protocol for content data, which support

Fig.5 shows that the data flow is from the infrared content with characters and other multimedia such as
transmitter to the portable infrared reciver, then to theimage, voice and movies. The uiRBC have two ver-
mobile finally. sion now, which support FOMA ( NTT docomo) and

Vodafone P5. For example, in order to use the ser-

The photoes of the infrared transmitter and thevice, a mobile user will download the Java program
portable infrared reciver are shown in Fig.6. In from a specified URL, then input user information and
this system, the highest data rate implemented ipassword for registration. After the above operations,
115200bps for both IrFFAST and IrOBEX. This trans- the user can use the uiRBC to get data from the in-
mitter can cover a sector shape area with 30 meterfared receiver and view the data with his mobile ter-
radius and 6Dangles as service area. With an uniqueminal. As future function, which may bring the mo-
approach, up to 95is realized, it is much higher thanbile user more freedom to access some detail infor-
normal IrDA. With the IrFAST, more than 10KB con- mation, which is concerned by him only, a network
tents can be transfered in per second using SIR ofccess ability using URL information in the contents,
IrDA. will be added to the ulrBC.
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7 Conclusions
To provide a new service for rapidly increased mobiles
6 the Field Experiment in IPU Cam-  and other portable information devices, we present a
pus new style information broadcasting system with in-
frared optical media. In the system. In this system,
a new portable infrared receiver has been developed
for providing a connection between IrFAST infrared

Itis very important to estimate the performation of the broadcasting transmiter and IrOBEX mobiles. With

infrared contents broadcasting system outside Iaborat-he receiver, a mobile user can get the contents sent

tory environment. It is also very helpful to get many from a infrared transmitter, and view or access the

ideas or comments from more users for future system . . . . .
: . data with his mobile terminal. To provide the con-
improvement. Here, we planed an large scale field ex-

. . . .. tents with an efficient manner, a contents management
periment in our campus ( lwate Prefectural University

). To carry out the field experment in the campus iSserver providing contents management service, trans-

. ) miter control and mobile user security management is
based on the following reasons: 1)almost all campus .

N constructed. To confirm the performance of the new
students have mobiles; 2)the young students are most

. . RN system and get more useful information from mobile
active group for mobile users; 3)it is very easy to col- .
. ) . users, we have been started a large scale field exper-
lect enough monitors for the experiments with a very

. . iments in lwate Prefectural Univeristy. Now the sys-
low cost (for we do not need to provide mobile, what : . T
o : . . tem provide students contents broadcasting service in
we have to provide is only the infrared reciver, which

) ) ..\ Six spots, we hope we can collect enough useful infor-
is much low cost than an high performance mobile) P P g

4)in the campus, there are messrooms, shops, ATI\}inatlon for ourfuture study.

cornor, library and etcs, we can use them for simulat-

ing possible applications in society environment, suchAcknowledge

as restaurants, shopping malls, banks or public facili-

ties. In our experiments, as shown in Fig.8, we set 6 This research has been greatly supported by a grant
transmitters in campus shop lounge and break corngprovided by Iwate prefectural office, Japan. We also
area, entrance areas of every faculties. For the monithanks the great helps by Iwate Regional Cooperative
tors are mainly selected from students, the broadcasfResearch Center, Morioka Hakuhodo Co.Ltd, Dream-
ing contents are selected from teaching informationLab Co.Ltd, and Aisonic Co.Ltd.

( administration announcements, faculity announce-

ments), stuents living information ( parttime work in-

formation, apartment information ) and shopping or o o
entertaiment information for students. [1] Dawei Cai, Yuji Saito and Yoshihiko Abe, "An

Information Broadcasting System with Infrared
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