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ABSTRACT

In recent years, Web-based geographic information system has been widely employed in tour guide and medical surveillance Web

service. Traditional e-maps were transmitted using Bitmap formats, which transmit huge data in transferring a large map and suffer

image quality loss easily. How to transmit graphic information to mobile devices efficiently and appropriately is worth to study.

Smartphones have limited low electric power, low computation and small screen, so they have problems in processing a large

number of Bitmap format images. SVG (Scalable Vector Graphics) is a XML-based 2D Web Graphics standard, which has all

advantages of XML and offers rich multimedia and high resolution graphics to the Web. Recently, SVG is adopted to non-PC

devices (PDA、Smartphone and other mobile device) and has shown to be an idea visual interface for GIS applications, even on

small screen handheld devices. However, the problem of how to generalize SVG map on the Web to reduce its transmitting time and

computation on small devices still remains an interesting research topic. In the past, progressive transmission techniques were

applied to Bitmap formats successfully. But how to apply these techniques to SVG map remains an unexplored area. This paper

addressed the problems in using Progressive Transmission and LOD (Level of Detail) techniques to display SVG map on

smart-phones. We developed an effective scheme to deliver high quality SVG map to smartphones to assist users surfing SVG map

promptly.

Keywords : Smartphone ; SVG ; Level-of-Detail ; Progressive Transmission

Table of Contents

封面內頁 簽名頁 授權書 iii 中文摘要 iv 英文摘要 vi 誌謝 vii 目錄 viii 圖目錄 x 表目錄 xii 第一章 緒論 1.1研究背景 1 1.2研究

動機 2 1.3研究目的 3 1.4研究範圍與限制 3 1.5研究流程 4 第二章 文獻探討 2.1 SVG 6 2.1.1 SVG簡介 6 2.1.2 SVG特色 6

2.1.3 SVG語法 7 2.1.4 Mobile SVG 9 2.1.5 LOD應用於SVG地圖的呈現 9 2.2 DOM-tree的解析 10 2.2.1 DOM簡介 10 2.2.2

DOM的特性 11 2.2.3 DOM文件的處理 11 2.3 Quad-tree（四分樹） 12 2.4空間資料概括化 13 2.4.1概括化（Generalization）

13 2.4.2簡單化（Simplification） 15 2.5 Progressive Transmission技術 19 2.6 JSR-226 API 21 第三章 系統設計 3.1系統架構 28

3.2系統特色 31 3.3漸進式傳輸 32 第四章 系統實作 4.1簡化模組元件 35 4.2系統畫面 41 4.3實驗結果 43 第五章 結論 5.1結論

45 5.2未來研究方向 46 參考文獻 47

REFERENCES

江文意（2004），SVG在Web GIS時空資料視覺化之設計，大葉大學資訊管理所碩士論文，未出版，彰化縣。 呂秀慧、史天元（2000）

，影像圖向量化中線條簡化方法探討，交通大學防災工程研究中心，未出版，新竹市。 許家成（2002），案例式推理於地理資訊系統

的運用—以颱風路徑預測為例，台灣大學地理環境資源學研究所碩士論文，未出版，台北市。 陳孟廷（2002），以Web Service為基礎

的行動協同商務之研究，大葉大學資訊管理所碩士論文，未出版，彰化縣。 陳嘉慶（2001），PDA上SVG媒體互動架構之研究，大葉

大學資訊管理所碩士論文，未出版，彰化縣。 鄧國壽（2003），地圖線性特徵物之簡單化演算法研究，國防大學中正理工學院軍事工

程研究所碩士論文，未出版，桃園縣。 賴進貴、葉高華（2005），地圖概括化對環境變遷研究之影響 以臺灣地圖資料為例，地理學報

第四十一期:1-23。 蕭釧瑛（2002），物件導向式數值地形圖及時縮編系統之研究，成功大學測量工程學系碩士論文，未出版，台南市

。 Bertolotto, M., Egenhofer, M.J.（2001）.Progressive Transmission of Vector Map Data over the World Wide Web. GeoInformatica 5

(4),345-373. Bertolotto, M., Egenhofer, M.J.（1999）.Progressive Vector Transmission.7th ACM international symposium on Advances in

geographic information systems. Buttenfield, B.（2002）.Transmitting Vector Geospatial Data across the Internet,. Proceedings GIScience 2002.

Berlin: Springer Verlag, Lecture Notes in Computer Science #2478: 51-64. Cecconi,A., Galanda,M.（2002）.Adaptive Zooming in WEB

Cartography. SVG Open 2002 Conference and Exhibition. Chang, Y.H., Chuang, T.R.（2004）.Adaptive Level-of-Detail in SVG. SVG Open

2004 Conference and Exhibition. Dan Sunday（2004）.Polyline Simplification.11 July 2004.from 

http://geometryalgorithms.com/Archive/algorithm_0205/algorithm_0205.htm Girow,A.（2004）Incremental SVG mobility and update. SVG

Open 2004 Conference and Exhibition. Liang,C., Lee, C.-H., Lee,J.-D., Bae,H.-Y.（2001）.Scale-Dependent Transmission of Spatial Vector

Data on the Internet. Third International Conference on Information Integration and Web-based Applications & Services. Michael Power（2005

）.Getting started with Mobile 2D Graphics for J2ME.11 Auguest 2005.from 



http://developers.sun.com/techtopics/mobility/midp/articles/s2dvg/index.html Mobile SVG Profiles: SVG Tiny and SVG Basic.14 January

2003. from  http://www.w3.org/TR/SVGMobile/ Rauschenbach, U.（1998）.Progressive Image Transmission using Levels of Detail and

Regions of Interest. IASTED Conference on Computer Graphics and Imaging - CGIM'98. Robinson, A.H., Morrison, J.L., Muehrcke, P.C.,

Kimerling, A.J. and Guptill, S.C. （1995）.Elements of Cartography. 6nd ed., New York: John Wiley & Sons. Yang,B.S., Purves,R.S.and

Weibel,R.（2004）.Implementation of Progressive Transmission Algorithms for Vector Map Data in WEB-Based Visualization. The International

Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences,34. Zaslavsky, I., Memon, A.（2004）.Web Services for

Generating SVG Tiny Maps on Mobile Phones. SVG Open 2004 Conference and Exhibition.


