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A Message from the General

Co-Chairs

It is our great pleasure to welcome all of you to Prague, Czech Republic, for the Eighth
International Workshop on Informatics (IWIN 2014). This workshop has been held annually
and sponsored by the Informatics Society. The first, second, third, fourth, fifth, sixth, and
seventh workshops were held in Napoli, Italy, Wien, Austria, Hawai, USA, Edinburgh,
Scotland, Venice, Italy, Chamonix France, and Stockholm, Sweden, respectively. The first
workshop was held in 2007. All of workshops were held in September.

In IWIN 2014, 24 papers have been accepted and 13 papers have been further selected as
excellent papers that are considered having significant contributions in terms of the quality,
significance, current interest among the professionals, and conference scope through the
peer reviews by the program committees. Based on the papers, five technical sessions have
been organized in a single track format, which highlight the latest results in research areas
such as mobile computing, networking, information system, and groupware and education
systems. In addition, IWIN 2014 has three invited sessions from Mr. Atsushi Takeshita of
DOCOMO Communications Laboratories Europe, from Dr. Ichiro lida of Fujitsu
Laboratories Ltd, and from Dr. Masashi Saitoh, Information Technology R&D Center,
Mitsubishi FElectric Corp. We really appreciate the participation of the three invited
speakers in this workshop.

We would like to thank all of participants and contributors who made the workshop
possible. It 1s indeed an honor to work with a large group of professionals around the world
for making the workshop a great success.

We are looking forward to seeing you all in the workshop. We hope you all will experience
a great and enjoyable meeting in Prague.

Yoshimi
; é f.. t fE; )} % Teshigawara, and
Kozo Okano

General Co-Chairs
The International Workshop on Informatics 2014
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Gartner Top Predictions 2014

» New Industrial Revolution

3D printing will result in the loss of at least $100B/year in IPR globally @2018
3D printing of tissues and organs (bio-printing) will cause a global debate @2016
» Digital Business
> The labor reduction effect of digitalization will cause social unrest and a quest of new

economic model in several mature economies @2020
Over half of consumer good manufacturers will employ crowd-sourcing to achieve fully
75% of their consumer innovation and R&D capabilities @2017
80% of consumers will collect, track and barter their personal data for cost savings,
convenience and customization @2017
Enterprises and governments will fail to protect 75% of sensitive data , and will
declassify and grant broad/public access to it @2020

» Smart Machines
> At least 10% of activities potentially injurious to human life will require mandatory use

of a non-overridable “smart system” @2024
The majority of knowledge worker career paths will be disrupted by smart machines in

both positive and negative ways @2020
10% of computers will be learning rather than processing @2017

» Internet of Things

Consumer data collected from wearable devices will drive 5% of sales from the Global
1000 ($32 Trillion revenue, 49% of Total World Market @ 2010) @2020

\ 2014/04/05 21

Keywords for the Future Informatics Environment
as for Conclusion
» Safe, Secure and Sustainable Social Life
- Food, Water, Energy, Transportation, Logistics, Health care,
Mega-Cities, Aging Society and so on
- Robots, Drone(UAV), Autonomous Vehicles, Smart Soccer
Ball, and so on

» Near Term Keywords might be
- SoLoMo (Social, Local, Mobile)

- Convergence in Social, Local, and Mobile Media,
especially in the context of Smart-glasses, Smart-watches,
Smart-phones, Tablets, or other Mobile Computing Devices.

> loT (Internet of Things) and Big Data as a Back-end
- Deep Learning is also useful for Big Data Analysis
(User Experience) - Innovation would be required!

2014/04/05 22
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Extra Story

Mitsubishi’s
Internet TV
@1996

Digital TV

28inch Display, @2011

28Kbps, Digital T

16bits CPU ‘ - with Chinese

« Too Slow 28inch Display, Android

« Difficult to use 10baseT Ethernet, @2013
32bits CPU ? Digital TV with
« still Too Slow HDMI connection, Chromecast

« Difficulttouse  WiFi (but low perf)) @2014

* Prepare K/B and

mouse «Fairly Nice for
«Still difficult touse  youTube! and
* Bothersome to Red Bull TV with PC
prepare devices and/or iPhone

- *But not so good for
SNS and Messaging
2014/04/05 23

Extra Story

Mitsubishi’s
Internet TV
@1996

28inch Disg Even Though UXis NOT
ps,
16bits CH scope of IWIN, but

Important Stuff to Explore
New Services!

romecast
@2014

mouse «Fairly Nice for
«Still difficulttouse  youTube! and
* Bothersome to Red Bull TV with PC
prepare devices and/or iPhone

- *But not so good for
SNS and Messaging

2014/04/05 24
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	Table 1: Characteristics of Error Factors in Pseudorangefactor size obliquity temporal spatial[m] factor correlation correlationsatellite clock bias a few – 15 min. 1satellite position a few – 15 min. 1000 kmionosphere delay 0 to 20 1 to 3 15 min. 100 kmtroposphere delay 2.4 1 to 10 30 min. 100 kmat sea level 30 min. 100 kmmultipath delay a few to more lower angle, a few verythan dozen larger min. narrowreceiver noise less than 1 – none nonegross error. Through an experiment with the measured resultswith real receivers, we will evaluate the accuracy and precisionof positioning with mDGPS.We mention about the position determination of GNSS andrelated work in Sec. 2, the proposed accurate single point positioningmethod for a base station of mDGPS in Sec. 3, theproposed cooperative positioning method in Sec. 4, and theevaluation result in Sec. 5. Finally, we summarize this paperin Sec. 6.2 Position Determination of GNSS andRelatedWork2.1 Factors of Positioning Error of GNSSAs measuring a pseudorange in GNSS, the following factorsmainly cause the measurement error except the clock biasin a receiver, treated as unknown value to be estimated: theclock bias in a satellite, the ionosphere delay, the tropospheredelay and the random noise at a receiver. The position of asatellite is provided in a navigation message, and it also containserror slightly. Moreover, the multipath delay occurs ina pseudorange when the receiver cannot receive the signal directlyand received the signal after reflected by a ground structure,and it will be significant.Table 1 shows the quantitative characteristics of the errorfactors [1], [2]. The obliquity factor is used when a satelliteis at low elevation angle. The ionosphere delay and the tropospheredelay are approximated as a 8-dimensional model andthe part of a navigation message called the ephemeris whichcontains its parameters. Each size of those delays is correctedby the model. The atmospheric delay (the ionosphere delayand the troposphere delay) and the multipath delay are mostsignificant among the above factors.2.2 Positioning Error Reduction2.2.1 Multipath AvoidanceThere are two prominent types of researches to avoid the effectof multipath to the position determination. These basicallywork on the problem before measuring a pseudorange.The first type is to separate the direct wave and the multipathwaves of the signal from a satellite when a receiver receivesboth waves so that the pseudorange is measured by the directwave. The following related works have been studied: designingthe signal tracking module[3]–[6], improving the modulationmethod[7], smoothing the signal carrier[8], and designingthe antenna[9]. The second type is to detect and eliminatea signal that are received via multipath when its direct wavecannot be received due to any obstacle. The positioning accuracyis degraded if the position determination is conductedwith a biased pseudorange which contains a multipath delay.The direct signal cannot be received if there are any obstacleon the line of sight between a receiver and a satellite. It hasbeen proposed to use a 3D-map of ground structures and acamera in order to detect such obstacles[10], [11].Unlike the above related work, we focus on detecting multipathafter measuring pseudoranges. Our proposed methods donot need any extra devices, information and hardware modificationto detect a pseudorange that contains gross errors suchas multipath delay.2.2.2 DGPS: Differential GPSAmong all the error factors in a pseudorange, the clock biasand position error of each satellite can be canceled completelyby using the differential between the measured result of tworeceivers. Since the atmosphere delay is temporary-and-spatiallycorrelated, it can be almost canceled by using the measuredresult by a stationary receiver, called a base station, that knowsits true position. A base station distributes its measured informationcalled the differential corrections so that a neighboringreceiver, called a user station, corrects its delays. It iscalled the differential GPS (DGPS) and has been used in theworld.DGPS is effective to improve the accuracy of GPS. However,the real-time broadcast of differential corrections forcivil receivers has been stopped in 2008 in Japan because theintentional dilution of precision of GPS, called SA (SelectedAvailability), had been released in 2001 and the maintenancecost of the base stations is getting higher. Currently, the differentialcorrections are available via the web site of GEONET(GNSS Earth Observation Network System)[12] in Japan butthey are not provided in real time, and they are just used forlocation surveys. There are 27 DGPS base stations and 1200GEONET base stations in Japan. A DGPS base station isbuilt every 200km on the coast and a GEONET base stationis built every a few km squared patch of land basically. Sincemultipath delays occur locally, it cannot be eliminated by theconventional DGPS.In our proposed methods, a receiver that estimates its positionaccurately acts as a base station. Such a receiver, wecall it a mobile base station, calculates the differential correctionsand distributes them to neighboring receivers via wirelesscommunication networks. Because the distance betweensuch base station and a neighboring receiver is close, it couldfind a correlation between the multipath delays of two nodesthat are at the same distance from a ground structure that mayreflect the signal from a satellite. To utilize the correlation betweenthe multipath delays of neighboring two nodes, Tang etal. improve the accuracy of the relative positioning for the twonodes[13]. Furukawa et al. shows that 89.7% of the multipathdelays is correlated between each receiver at two tandem vehicleson roads through experiments[14]. In our methods, weutilize this correlation to improve the accuracy of the absolutepositioning.As related work, the method called ”simple DGPS” has
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