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Abstract

Geographical Survey Institute (GSI), the national mapping agency of Japan, has been promoting “Digital Japan” framework since July 2003 on the web ( http://cyberjapan.jp/ ). Digital Japan is a concept of a virtual space where users can utilize geographical information by selecting from data sets stored and maintained by different organizations in the internet and by integrating them for certain purpose based on the geo-referenced data. It can be shared by the computers attached to the Internet, and controlled by Digital Japan API written in JavaScript. It is implemented as very similar system to Google Maps, but it was released two years ago in advance of Google Maps. Digital Japan has been also caught on by over 550 web sites and over 3 million plug-in downloads as Google independent system, after Google Maps was released.

 Digital Japan was previously only accessed by personal computers with free plug-in system distributed from GSI for Internet Explorer and Netscape/Mozilla. This plug-in system can display cartographic symbol equivalent of printed Japanese governmental topographical map, especially it can display highly-detailed contour line at outer city and mountain area. Digital Japan users can overlap their own geographical information on the map of Digital Japan as background. For example, it can overlap to display dangerous area for landslide disaster as surface data and evacuation area as symbol on the Digital Japan map. All of cartographic data are designed as “attribute included” vector information that is written in XML conforming to the ISO19100 series of International Standards or Digital Japan’s format, so Digital Japan users can use the vector map data both purposes as cartographical use and analysis use with GIS.

 We developed improved Digital Japan framework in 2006 and supported wider operating environment, for example, cellular phones and digital television. The improved system can also use raster style map data that are made cartographic drawing by server side. This development allowed extraordinary extending scope of application of Digital Japan to mobile and real time activity, such as governmental response to natural disaster. Especially, the cellular phone that is used over 94 million terminals have become major device to access to the web in Japan. They can access free map service by this improvement of Digital Japan framework. This huge operating environment would surely bring new application model of map use. In our paper, new point of view brought by improved Digital Japan framework in governmental activities is discussed.
Introduction of Digital Japan Framework

A concept of Digital Japan framework has been propounded since 2000 by GSI. Digital Japan framework is a virtual network constructed on the World Wide Web for a management and understanding about a status of national land, various structures and changing circumstances. In some cases, it will be caught by dynamic and the other cases, it may be monitored always, and of course information of basic infra-structures must be maintained as static information. Anybody can connect up to Digital Japan, and they can utilize it anytime at anywhere. All of information that uploaded to Digital Japan is in principle shared by all participators, and it is aimed that this framework will become core of geographical information service as framework in Japan. Now, this concept is very similar to ubiquitous one, but it was very difficult to implement as actual system at that time, so it must be waited to realize this concept as actually acceptable web system till 2003.

On the 15th July 2003, it was the day that Digital Japan framework was realized. A named “Denshikokudo Web System” was released to internet by GSI. Here, “Denshikokudo” is a word to mean Digital Japan in Japanese. This system is implemented as plug-in software running on Internet Explorer, Netscape and Mozilla. Under this system, geographic information is classified 2 categories; one is a foundation category that includes basic and common geographic information usually used as background map, and the other is an application category that includes overlapped information on the foundation category map. The application
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category data would be set up for various purposes and with various geometric shapes. It has to be written by XML under
Digital Japan profile of Japanese Standards for Geographic Information (JSGI).
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There are some differ features between a dataset provided as foundation category[image: image7.png]


 and application category. The difference points are listed in table 1. Provided information of the foundation category is mainly provided by GSI. Five kinds of foundation information covered all over Japan are provided for Denshikokudo Web System, shown as from (1) to (5) map information of figure 2.
These five foundation information cover the scale from 1/2,500 to over 1/10,000,000 as background maps. In addition, sixth kind of 

foundation information that covered the scale under 1/2,500 are provided not only by GSI 

but also by local government. In this scale, foundation information by local government is generally better adapted to useful accessibility as foundation information, so GSI recommends to provide foundation information to Digital Japan to local governments. These are also shown as (6) and (7) map information of figure 2. Another feature of Denshikokudo Web System is a

point that all information is handled by vector information. However, no vector information defines for vector graphic, so all data model are defined as semantic vector mapped from existing geographic features in real world. For example, road center line is defined line type record named as ‘LA21’, and it is taken from centerline of real road appear in an aerial photograph with digital mapping. The LA21 record has only a single geometry line and some attributes, such as road width, route code, etc., but map information shows as figure2, especially (5) map information seems like a result of paper or raster map cartography. Denshikokudo Web System has thus strong capability to represent like paper maps, combined simple geometry vector information and suitable attributes for cartography.
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Denshikokudo Web System provides visionary construction method of web site that uses map information and transmits geographic information. This system can be controlled by set of methods defined as Digital Japan API that written in JavaScript. This is similar to Google API but it has been under operation from two years ago when Google API was released.

Figure 3 shows a mechanism of Digital Japan accessibility of web site with Denshikokudo Web System. On March 2005, 53 official web site consist of mainly local governments and education organizations like a college have participated Digital Japan framework, and over 1.5 million plug-in had been downloaded.

Security Bottleneck against initial Digital Japan framework

The first Denshikokudo Web System that has been provided to access Digital Japan framework by GSI was built as plug-in software on Internet Explorer, Netscape and Mozilla browsers. On the other hand, serious security risk has been arising in Internet, especially an instance to make wrong use with Active-X on Internet Explorer occurred in many cases, so some conservative network administrators began to restrict access to Internet from their inside network and some central governments and local governments also began to take such security policy. This gave Digital Japan framework serious damage, because Digital Japan framework is required high network accessibility.

Actually, Google Maps was released in Japan on the 14th July 2005. This topic gave us deep impact, because it was very similar to our Denshikokudo Web System about scroll method, zoom method and symbol overlapping mechanism, while concept and capability of Google Maps API was also similar to our system. Though Google Maps of an early date used AJAX under Active-X, the fact that no additional plug-in software was needed had strong incentive to make choice to use map base system on various web sites. It is not a problem that Google Maps is used by commercial and personal sector, but sometimes it will not be suitable method to take as map engine of institutional use in the governmental sector, because there is possible to send Google server with Google API important governmental geographical information. It is anticipated that Digital Japan can be used instead of Google Maps in these environments. 

In addition, cellular phone becomes popular communication media in Japan. Over 88 million terminals were distributed and third generation cellular phone fitted capability of higher speed telecommunication than old one in 2005. The third generation cellular phone has more than 384Kbps communication speed and wide display and it shared over 33 million (37%) terminals in July 2005. These circumstances around cellular phone made to change conscious mind that cellular phone may become dominant tool for governmental field terminal of geographic information system, especially a method to collect information at the spot where damaged by natural disaster. However, no cellular phone has a running environment for JavaScript API, it was needed that method to construct geographical web site for cellular phone without JavaScript.

Therefore, we were required to solve the problem and decided to develop the next Digital Japan framework that includes following features: 

(1) no Active-X operation

(2) accessibility from cellular phone

We called this “Improved” Digital Japan framework.

Outline of Improved Digital Japan framework

Figure 4 shows an outline of improved Digital Japan framework. A cellular phone, a digital TV terminal, and no Active-X PC browsers are added to initial Digital Japan framework as new media and new target. Here, the digital TV terminal is the media that is now coming into wide use instead of current analog television, the digital TV terminal have a capability to access the Internet with BML (Broadcast Markup Language) similar to HTML, we estimate that the digital TV will be one of the major media to access computer network in the future. The digital TV is located at middle position between PC browsers and cellular phone.

Under improved Digital Japan framework, vector based system can not be used for realizing our improved concept, because cellular phone and digital TV don’t have running platform of plug-in software from the beginning, and also on the PC environment, some browsers have a native capability to handle vector graphics such as VML of Internet Explorer and SVG of Firefox 1.5+ and Opera 8+, but many browsers that don’t have the capability to draw vector graphics without plug-in software have remained on the Internet yet. These circumstances mean the fact that vector based system is not suitable as implementation of improved Digital Japan concept. Therefore, we must decide to take raster based new system for implementation of our improved Digital Japan concept. 

There are three main system levels on the improved Digital Japan as follows:

(1) Strong vector based system. ( for PC installed Active-X version Denshikokudo Web System )

(2) Generally raster based system is provided but it is taken vector feature according to need. ( for IE6, Firefox1.5+ Opera8+ ) This is distributed as no Active-X version of Denshikokudo Web System.
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(3) Completely raster based system. ( for cellular phone and digital TV)

Above (2) and (3) are realized by component of vector-raster converter on the Figure 4 that can be accessed in principle with ISO19128 Web Map Service (WMS) Protocol and some original extensions are added to specify the URL of overlapped geographical contents. Here, target of this URL is consisted of completely same content for above all systems, so this means that application web site and application data provider create geographical content only “once”, it can be used by any type of systems. This is a keyword “Create Once, Use on Any Media!”
Architecture of improved Digital Japan framework includes following components.

(a) A set of foundation vector information written by Digital Japan native format.

(b) A set of foundation raster information written by PNG image format.

(c) Denshikokudo Web System plug-in software.

(d) Raster to vector conversion server developed from Denshikokudo Web System.

(e) Range server. This returns a set of diagonal point about a geographical rectangle of overlapped information.

(f) Reduction server for overlapped application information. This returns reduced overlapped information by conversion from XML to CSV format. The overlapped information of Digital Japan is generally written in XML.

(g) Core CGI for cellular phone.

Above first system is carried out by combination of (a) and (c), second system is carried out by combination of (b), (e), (f) and JavaScript, and third system is carried out by combination of (a), (d) and (g).

Here, we show an example of overlapped information for easy understanding. A content of next URL includes geographical positions of all convenience store like Seven-Eleven at Naka-Ku region of Yokohama-City and some attributes, for example, store name, address and telephone number. 

http://cyberjapan.gsi.go.jp/pub/141041001.xml

This content is written in XML under Digital Japan XML profile of JSGI and about 28K bytes data size. Figure 5-(1) shows a result of representing of Denshikokudo Web System on Internet Explorer 6.0 with above first system. A set of foundation vector information are represented as background map and symbols that show locations of each Japanese major convenience store such as Seven-Eleven [ [image: image2.bmp] ] , Lawson [ [image: image3.bmp] ] and FamilyMart [ [image: image4.bmp] ] are represented over the foundation map. Figure 5-(2) shows a result of representing of Denshikokudo Web system no Active-X version on Firefox 2.0. A set of foundation raster information are represented as background map and symbols of same convenience one are represented by SVG capability and inner HTML, so it can represent that not only symbol information but also text, line and surface information. Figure 5-(3) shows a result of representing of Digital Japan accessibility for cellular phone. Cellular phone doesn’t have the capability of mouse operating, so there are some number buttons around the map to handle request of scroll and zooming.

Thus, PC and cellular phone can access to Digital Japan and almost same representation can be gotten. However, there is a difference from provided function that is attributed to capability of
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their media itself. The cellular phone has less capability of user interface; for example, display size is generally less than 2.1 inch wide and their resolution is less than about 320 pixel heights and 240 pixel widths, so an attribute balloon can’t be displayed on the cellular phone, because no information can be read by attribute balloon that covers over all area of the display. 

Here, we explain about attribute balloon and how to handle an attribute included on dataset of Digital Japan application category. This attribute balloon is supported to display attribute strings that are included with each geographical object written in the overlapped data of application category. The attribute strings is defined to text string of inner XML element <attribute>, and we recommend the format of the attribute string as follows;
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<attribute>name1=value1, name2=value2, name3=value3, … etc. </attribute>

This idea of recommended format of attribute strings is based on the way to write parameter of requests to URL with CGI GET method, “cginame?name1=value1&name2=value2&…”. We think that this is very simple way and has broad utilization way to write unspecified attribute strings. The attribute string formatted with recommended style is split first by separator comma
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‘,’ and each combination of the name and the value, and it is split again by separator ‘=’. The each attribute name and value can be taken by these two steps split and listed by every attribute name, and finally all attribute strings are displayed automatically inside of attribute balloon shown as figure 6. 

Conclusion

A merit of cellular phone as geographical telecommunication terminal is portability. Only cellular phone can make accessibility to Digital Japan whenever what is happen, no LAN is needed, no computer is needed and no software is also needed, because all are prepared inside of cellular phone. We take an advantage of the merit of cellular phone to build a system that realizes an information aggregation from cellular phone under Digital Japan framework, this system named “Denshikokudo Information Aggregation System” and shows as Figure 7. 

The improved Digital Japan framework provides the method to integrate geographic information and handles with same interface to their information on various telecommunication media not only the personal computer. Especially, we think the fact that the cellular phone which is a popular media of mobile fields and boasts an overwhelming adoption rate was mounted into Digital Japan framework will be strong propellant to approach the Digital Japan framework to be a familiar tool for national consumer level users.

In fact, some local governments show an interest in mobile version of Digital Japan framework, although it has not been released officially yet. We think that the cellular phone is the best media as a tool for lifestyle-oriented services, because almost all citizens have already carried around with the cellular phone and they adjust to use it on a daily basis usually. 
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Table 1. The difference points between foundation and application category.
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(3) by cellular phone (AU W44S)�raster representable terminal








(2) by vector representable browser ( Firefox 2.0 )
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Figure 2 Samples of each scale level of Foundation Map Information





Figure 7. A sample image of Denshikokudo Information Aggregation System


( This information was actually registered at governmental disaster drill against Tokai Earthquake. )





(1) A symbol shows the position that is registered photograph and circumstances with cellular phone on the field.





(3) Click a thumbnail





(2)Select a symbol





�





Create Once.               Use on Any Media!











(1) by Denshikokudo Web�System ( Vector information )





Figure 5 Representing a result of each system in improved Digital Japan Framework

















Figure 4. The mechanism of improved Digital Japan Framework





Figure 2 continued.





(7) 25h Digital Mapping information�(by local government)
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(6)25h wide scale information (by GSI)





(5)25k detail level information
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(4) Registered photograph is displayed





Figure 6. Attribute list of balloon
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