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 [提要]

網際網路的快速成長已經改變了人們處理日常生活資訊的方法及習慣。有愈來愈豐富的資料是以HTML文件的格式呈現在Web上，為了使這些大量的線上資料能夠被有效地利用，各式各樣的資訊擷取系統被發展出來。然而面對著日益龐大的資料量以及應用程式需求，過去以人工分析來手動建構所需之資訊擷取系統已無法滿足現階段大量的需求，因而許多的研究人員正極力發展各種可行的方法來自動建構所需之資訊擷取系統。
我們採取的資訊擷取方法是樣板式資訊擷取法(Template-based Information Extraction)。一份HTML文件可以根據它的標籤而被表達成一棵文件樹，以期能表達出該文件的結構資訊。而相似的文件通常具有相同的文件結構，因此我們利用一個樹狀結構樣板來表達這個相同的文件結構特性。透過一個樹狀配對法，我們可以決定樣板和文件之間的對應關係，進而從文件中擷取出所要的資訊。
撰寫所需的樹狀結構樣板需要相當的訓練和經驗，而且樣板設計者還需要深入去分析所要處理的資訊源之文件結構為何。這樣的工作不僅很無趣，而且費時，更糟糕的是所得到的樣板很可能容易出錯，為了減少整個資訊擷取系統發展上的困難，本論文提出了一個自動化樣板產生法，使用者只需要提供少數幾篇相關文件及相對應之擷取目標，透過我們所提出來的方法，便可以自動地產生一個適當的樣板。
我們將所發展出來的方法實際地應用在幾個知名的網路搜尋引擎及線上新聞網站上。實驗結果顯示了我們所提出的方法確實可以很有效且快速地產生所需要的樣板，也更加確認了這套方法的可行性及實用性。
結合了樣板式資訊擷取法和自動樣板產生法，我們使得發展一個資訊擷取程序變成了只要提供幾篇同類的文件和相關的擷取資訊。很明顯地，這大大地減少了整個資訊擷取系統開發過程所需要的時間和精神。
The rapid growth of the World Wide Web has changed the way in which people exchange and share information.  As the Internet serves as an important source of information, answers to questions are often scattered over a multitude of Web pages.  To make huge amounts of on-line documents available and manageable, the various information extraction systems are unexpendable.  However, manually constructing such information extraction systems is a laborious task.  Automatic methods have the potential to help this development process.

This thesis follows a structure-based approach to extracting target information from HTML documents.  Each document can be transformed into a unique ``document tree,'' which captures the structural properties defined by its HTML tags.  On the other hand, a class of documents can be characterized as sharing a common tree-structured template.  Through an approximate tree matching approach, the mapping between a document tree and a template tree can be established.  According to the matching result, the target information can be determined and extracted.

Writing the required tree-structured templates manually is tedious and error-prone.  To alleviate this engineering bottleneck, this thesis seeks to automate the process of constructing an appropriate template for a set of similar Web pages.  With the idea from grammatical inference, we have developed an algorithm to automatically generate a template from a set of annotated training Web pages.

We have applied the proposed generation approach on several search engines and on-line news sources.  The experimental results show that our method can effectively and efficiently generate appropriate templates for the test sites with a handful of training sample pages.

As the result of combining the structure-based information extraction approach and the automatic template generation method, we do make developing an information extraction process by providing a set of training pages, exceedingly better than constructing it manually.
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[提要]

智慧型大樓或家庭改變了人類的生活方式及形態, 它讓人們的生活更舒適, 更便利, 也更安全. 而由於個人電腦和通訊網路的普及再加以各種家庭和大樓自動化協定的日驅成熟, 智慧型大樓(家庭)系統已由過去的遙不可及到今天的舉日可待, 未來這套系統的普遍性是無庸至疑的. 因此如何讓這套系統的建構更為便捷, 將會是它能否更快為人接受的關鍵之一. 因此我們提出一個系統化建構智慧型大樓系統的方法和模型, 以及一個整合這個系統的控制核心. 這使得未來在建構智慧型大樓或家庭系統時, 不會耗廢太多系統建構及整合的時間並使智慧型大樓系統更具彈性.

一個智慧型大樓(家庭)系統通常會包含下列幾個子系統, 1). 安全系統 2). 警報系統 3). 存取控制系統 4). 聲光影像系統 5). 電梯系統 6). 冷凍空調系統 7). 電力管理系統 8). 燈光照明系統. 在過去, 這些系統間的連繫皆需透過複雜而昂貴的佈線才能完成, 直到最近, 一些大樓自動化標準將大樓系統導向分散且開放的架構, 佈線方式也漸漸採用單線連接的方式, 甚至是應用現有的電力線來做連繫. 在這樣的架構下, 我們提出了一套將各週邊設備分群的方法, 並形成一個個的基本功能, 這些基本功能又是組成智慧型大樓系統的單元, 由這些單元的合作即可形成一個個的智慧型大樓子系統. 由於這種分群和合作的特性, 再加上各別單元的自主性, 一個群自型的監控即可用於智慧型大樓系統的建構和設計上. 在群自型系統中, 一個群自體代表一個具有合作與獨立運作特性的單元, 群自型監控包含了兩種類別的群自體, 分別為位於軟體層的群自軟體和韌體層的群自韌體, 還有一個整合這些群自體的使用者需求導向控制核心, 在智慧型大樓系統中, 各子系統可用群自軟體來表現, 而基本功能和硬體控制則可用群自韌體來表現, 在各群自體中又可各依所需來加入智慧, 一群智慧的群自體正可表現智慧型大樓的各種行為模式.

在群自型監控中, 使用者需求導向控制核心是整合單元, 它所負責的工作有1). 群自體整合, 2). 使用者需求編輯, 3). 使用者需求處理4). 錯誤回復等, 群自體的整合能力, 使得控制核心所控制的系統擁有高度彈性, 擴張性和網際網路的應用性, 而使用者需求編輯除了可以自動攫取智慧型大樓系統的可用控制指令外, 更可依系統使用對象的不同提供屬於各自的可用巨集需求, 讓大樓中各個使用者可更便利的控制和使用大樓中的各項服務. 最後, 當智慧型大樓系統中有設備的損壞, 這個控制核心可透過錯誤回復來達到系統的可靠性, 不會因系統中某項設備的損壞而影響整體的運作.

The Intelligent Building/Home System (IBS) enhances the human life style. It makes our life more comfortable, efficient, and safety. With increasing of computer, communication network, and building automation protocol, the IBS has been possible to implement in every building soon. The critical problem to the IBS that can be a popular one is that how to construct the IBS quickly and efficiently. So we proposed a systematical method and model to construct an IBS and a control kernel to integrate it. After that, the IBS will be easy to construct and it will be a flexible and scalable system.

An IBS always includes the following components, 1). security system, 2). alarm system, 3). access control system, 4). audio/video system 5). lift system, 6). HVAC system, 7). power management system, 8). lighting system. In the past, these components were all standalone system and had to communicate through a complex wire technique with high cost until recently. The new building automation protocol adopts the open and distributed architecture with an uni-field bus that even the power line can be used as the communication field bus. Under this structure, we group the field devices to several basic utilities unit that organize the components in IBS through cooperation among these basic utilities. According to these features of IBS, a holonic SCADA (HSCADA) can be applied to it. In HSCADA, a holon represents an autonomy and cooperation building block. There two types of holon, namely, software holon and firmware holon which are separated into the software layer and firmware layer and an integrated control kernel, namely supervisory request oriented control kernel (SROCK). In IBS, each component can be composed by software holon meanwhile the basic utilities and hardware device control can be composed by firmware holon. Each holon can implement the needed intelligence into itself. A group of holons can handle all behaviors in the IBS.

In HSCADA, the SROCK is an integrated control unit which supports the capabilities as follows. 1). holon integration, 2). user request editor, 3). user request process, 4). error recovery. The first one increases the flexibility, scalability of systems that controlled by SROCK whereas applied in Internet. The second one supports a user-friendly control interface between IBS and occupancy such as macro request, and control command automatically retrieving. These allow the occupancy using the service more efficiently. Finally, when the devices in IBS break down, the SROCK can do error recovery that makes it a reliable system. The error can’t break down and effects the system.
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【提要】

隨著網際網路越來越普及，網路上的數位媒體（影像、聲音等）的智慧財產權越來越受到注重。數位浮水印技術（digital watermarking technique）能夠將資料隱藏於影像或聲音中，隱藏的資料能明確的指出創作者或使用者。因此，數位浮水印數能夠有效的保護智慧財產權。據此，我們發展出一個網際網路影像資料庫（Internet Image Library，簡稱IIL）。這個系統利用浮水印來保護網路上圖片的智慧財產權。為了完整的建立此一浮水印應用系統IIL，我們從理論分析數位浮水印方法著手，繼之提出新的適應人類視知覺系統（Human Visual System，簡稱HVS）的數位浮水印方法。

近年來很多研究者探討加浮水印於影像上的方法，然而較少的研究探討理論分析浮水印系統的方法。在本論文，我們利用數位通訊系統來解釋浮水印系統。有三個評斷浮水印系統的重要參數：訊息量、不可見度、強韌度。我們利用數位通訊理論來闡述這三者依存關係。在分析後，我們提出兩個適應人類視知覺系統的浮水印方法，而錯誤更正碼及展頻技巧也被使用來降低錯誤率。

考慮原圖作為傳輸通道，影像加浮水印的容量即是影像通道容量、不可見度即是浮水印訊息與影像處理後雜訊（和／或原圖）比值、浮水印偵測的錯誤率顯示了此浮水印系統的強韌度。我們用兩個方法來分析：通道容量分析及浮水印偵測錯誤分析。第一種方法告訴我們：當系統雜訊忍受度不變時，不讓浮水印較明顯可見則無法增加影像浮水印容量﹔當浮水印較明顯可見則系統較強韌。由第二種分析方法，我們知道除了增加浮水印強度使之更明顯，錯誤更正碼及展頻技巧亦可降低浮水印偵測的錯誤率。

不像一般的通道特性已知或可預測的通訊通道，影像通道較難以定義且可被轉換到不同的域，例如數位餘弦轉換域、小波轉換域等。影像在不同域會有不同的浮水印容量。在本論文，我們架構浮水印系統在最常見的兩種域中：空間域及數位餘弦轉換域。利用人類視知覺系統特性，我們建立兩個適應性浮水印系統：值基於空間域人類視知覺系統之直接數列展頻浮水印系統（DSSS watermarking system based on HVS in spatial domain）及值基於數位餘弦轉換域人類視知覺系統之快速跳頻展頻浮水印系統（FHSS watermarking system based on HVS in DCT domain）。人類視知覺系統用來計算浮水印強度，之後計算影像浮水印容量，浮水印被選擇加在容量大的地方。浮水印的產生方法是對訊息先做錯誤更正編碼，再根據人類視知覺調整其強度。

在完成分析及提出新的浮水印系統後，一個在全球資訊網上保護智慧財產權的網際網路影像資料庫（Internet Image Library，簡稱IIL）被提出。此系統主要的觀念是利用加入影像的浮水印隱藏創作者、網際網路影像資料庫及消費者的資料。創作者的浮水印會永久的加在影像上。一個可疑的影像可被檢測是否影像裡的消費者浮水印與持有者相符。被檢測出來的網際網路影像資料庫資料可有其他附加價值，例如它可以帶領消費者回到網際網路影像資料庫的網址做其他交易或看廣告。

As the Internet becomes more and more populous, people concern more about the copyright protection issue for digital data such as images and audio. Digital watermarking technique can hide data in images or audio to indicate the data owner or recipient. Therefore, it can protect the copyright. Motivated by copyright protection in the Internet, we propose an Internet Image Library (IIL) using watermarks to protect the copyright. With this watermarking application– IIL in mind, we analyze and propose new watermark systems to meet this application.

A lot of researchers discussed how to embed a watermark into image in recent years. However, few researches analyzed the watermark techniques in a theoretical point of view. In this thesis, we first interpret the watermarking problem as a digital communication problem. There are three main criteria concerning the performance of a watermarking technique– capacity, imperceptibility, and robustness. We then show the trade-offs between these three criteria adopting concepts from the digital communication theory. After the analysis has been established, two watermarking schemes adaptive to Human Visual System are proposed. In addition, error correction coding and spread spectrum communication technique are used to lower the watermark detection error. 

Consider the original image as the transmission channels, capacity is interpreted as the channel capacity of the image. Imperceptibility of the watermark is the signal to noise ratio (SNR) with watermark as the signal and image processing errors or/and original image as noise. Probability of watermark detection error demonstrates the robustness of the watermark technique. We analyze watermark systems by two approaches: channel capacity analysis and probability of watermark detection error analysis. The first analysis shows that we cannot increase the capacity without making the watermark obtrusive in viewing with the noise tolerance of the watermark system controlled. The watermark system is more robust when the watermark signal power rises with the capacity of the system controlled. In the second analysis, we know that in addition to stronger watermark power, we can use error correction codes and spread spectrum communication technique to lower the watermark detection error.

Unlike the general digital communication system, where the channel characteristics is known or estimated, an image channel is hard to define because it can be transformed to many different domains, such as DCT domain, Wavelet-Transform domain, etc. Therefore, an image channel has different capacity and probability of detection error respect to different representations. In this thesis, we develop our system on two most commonly used domains, spatial and DCT domain. By exploiting the HVS characteristics, we develop two adaptive watermarking systems: Direct Sequence Spread Spectrum (DSSS) watermarking system based on Human Visual System (HVS) in spatial domain and Frequency Hopping Spread Spectrum watermarking system based on Human Visual System (HVS) in DCT domain. HVS is adopted to determine the watermark power constraint. Capacities of an image are then computed. Locations with larger capacity values are selected to embed the watermark. Watermark is derived from message been error correction coded and weighted adaptive to HVS values.
After the analysis on watermarking systems and proposition of new watermarking techniques have been performed, a digital internet image library in the World Wide Web, call Internet Image Library (IIL), is presented as a watermark application for copyright protection in the Internet. The central concept in this system is to use watermarks embedded in the image to hide the creator, IIL, and the consumer information. The creator watermark stays permanently in the image. A suspected image is inspected if a rightful consumer watermark matches with the consumer personal information. The retrieved IIL watermark has add-on values such as leading consumer back to the IIL WWW site for further transaction or advertisements.
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[提要]

在本篇論文中，我們探討關於視訊與音樂資料的內涵式查詢的一些重要問題。首先，我們描述用以表示影像、視訊與音樂的內涵的各種特徵值。我們以物件模型為基礎，提出一個多媒體資料架構以及一個物件層時空間模型來表示媒體物件間的時空間關係。在此多媒體資料架構中我們提出三種新的合成關係。此外我們也提出一種多媒體查詢語言與兩種查詢介面讓使用者來下達多媒體內涵式查詢。 

第二，由於許多多媒體內涵式查詢問題可以轉化為高維特徵值空間的最近鄰居搜尋問題，因此我們必須發展一種有效率的最近鄰居搜尋演算法。我們所提出的方法是在每一維建立一個索引。使用者在查詢時給定一個查詢樣本與相似度，此查詢樣本將被轉換為高維特徵值空間中的一個點。我們藉由索引來取出每一維的可能答案，在合併這些可能答案後移去超過相似度的點便可得到最終答案。
第三，我們基於圖像式索引的觀念提出一種視訊查詢模型。影像資料庫的二維字串表示法被延伸成視訊資料庫的三維字串表示法。三維字串表示法可以用以表示視訊資料與視訊查詢中的符號物件之時空間關係。視訊查訊處理因此被轉換為三維字串比對問題。我們進一步設計一種稱為三維串列的資料結構以及相關的演算法來加速三維字串的比對。
最後，我們提出一種音樂資料的內涵式查詢方法。在此方法中，各種主題特徵字串，如旋律字串、節奏字串與和絃字串可以由音樂資料中抽取出作為表示其內涵的特徵值。音樂查訊處理因此被轉換為主題特徵字串比對問題。我們提出一種考慮音樂相似性的字串比對法。
In this dissertation, we discuss important issues in content-based video and music data retrieval. First, we describe features used to model the content of image, video and music data. Based on the object model, we propose a multimedia framework and an object-level spatial/temporal model to represent the spatial/temporal relationships between media objects. 

Three new types of aggregation relationships composed of the composition, temporal, and spatial relationships are considered in the framework. To support content-based data retrieval, we propose a multimedia query language and two kinds of query interfaces for users to specify content-based queries. 

Second, since many content-based multimedia data retrieval problems can be transformed into the near neighbor searching problem in a multidimensional feature space, an efficient near neighbor searching algorithm is needed when developing a multimedia database system. We propose an approach to efficiently solve the near neighbor searching problem. In this approach, along each dimension an index is constructed according to the values of the feature points of the multimedia objects. A user can pose a content-based query by specifying a multimedia query example and a similarity threshold. The specified query example will be transformed into a query point in the multi-dimensional feature space. 

The possible result points in each dimension are then retrieved by searching the value of the query point in the corresponding dimension. The sets of the possible result points are merged one by one by removing the points which are not within the query radius. The result points and their distances from the query point form the answer of the query. 
Third, we propose a video query model based on the content of video and iconic indexing. The notion of two-dimensional strings is extended to three-dimensional strings (3D-Strings) for representing the spatial and temporal relationships among the symbols in both a video and a video query. The problem of video query processing is then transformed into a problem of three-dimensional pattern matching. To efficiently match the 3D-Strings, a data structure called 3D-List and its related algorithms are proposed. In this approach, the symbols of a video in the video database are retrieved from the video index and organized as a 3D-List according to the 3D-String of the video query. The related algorithms are then applied on the 3D-List to determine whether this video is an answer to the video query. 

Fourth, we propose an approach for content-based music data retrieval. In this approach, thematic feature strings, such as melody strings, rhythm strings, and chord strings are extracted from the original music objects and treated as the meta data to represent their contents. The problem of content-based music data retrieval is then transformed into the string matching problem. A new approximate string matching algorithm is proposed 

for content-based music data retrieval.
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 [提要]

在本篇論文中，我們提出一個嶄新的通訊協定- RBMoM (Range-Based Mobile Multicast)以支援行動網際網路的群播服務。這個協定具有現行網際網路上兩個標準行動群播協定(Mobile Multicast Routing Protocol)的主要優點，但卻沒有它們的缺點。目前的兩個行動群播協定標準，分別是遠端訂閱(Remote Subscription)及雙向轉傳(Bi-directional Tunneling)。就前者而言，其最大的優點是在於提供行動訂閱者最短的資料傳輸路徑，但卻因此付出了維護群播樹(Multicast Tree)的高成本；然而就雙向轉傳而言，由於其群播樹是固定不變的，所以不需要花費維護群播樹的成本，可是其傳輸的路徑就比較長的。從以上兩種協定可知，最短路徑和最小群播樹的變化，兩者間是很難兼顧的。而RBMoM 提出了兩個觀念:群播代理人(Multicast Home Agents)及服務範圍(Service Range)，促使兩者中獲得一個平衡。透過我們這兩個機制，我們可以提供近乎最短路徑的傳輸，但是卻不需要付出許多維護群播樹的花費。所以我們的行動群播提供較短的傳輸路徑是以減少傳輸的延遲；而同時又可以不需要頻繁的更新群播樹，以節省許多維護的成本。從我們的實驗結果證實，RBMoM在所有的情況下，不管是從行動工作站移動速度的快慢變化或是行動工作站數量的多寡來比較，都比現行兩種網際網路行動群播協定有顯著而卓越的系統效能。

In this paper, we propose a novel protocol, RBMoM (Range-Based Mobile

Multicast), which contains the key features of remote subscription and bi-directional tunneling, for mobile multicast support in IP networks. Remote subscription focuses on shortening the data delivery paths by trading off rising the cost of multicast tree maintenance; on the other hand, bi-directional tunneling has a static multicast tree and has no tree maintenance overhead by trading off lengthening the data delivery path. From the two protocols, there has to be a trade-off between the shortest path and the cost of the multicast tree maintenance. RBMoM intends to balance both by proposing Multicast Home Agents and the service range concepts. By adaptively controlling the service range, we can get the near-shortest paths between the source and mobile subscribers without paying too much cost in the tree maintenance. The shorter paths reduce the transmission latency.

Less frequent tree update saves the tree maintenance overhead. The simulation results show that RBMoM can adapt to the fluctuation of both host movement and the number of mobile group members, and has much better performance than above two approaches proposed for the mobile multicast problem.
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 [提要]

本論文主要在探討小波（wavelet）函數應用於多用戶通訊系統的可行性。
由母小波函數與子小波函數(daughter wavelet)組成的正交基(orthogonal basis)中的每個函數相互正交，小波函數的正交特性已成功的應用於多用戶通訊系統中。在本論文中我們首先以子小波作為用戶碼組傳送二元訊號，並搜尋在非同步情形下適用於多用戶系統的碼組。接著我們將適當組合數個子小波函數構成固定長度的wavelet packet based CDMA code，並搜尋出系統用戶之間相關性較小的碼組及適用於雙資訊傳輸率系統的dual chip rate wavelet packet based code作為用戶碼，並使用搜尋得到的碼組於多路徑衰減通道中傳遞訊號，利用statistic correlation distribution convolution(SCDC)方法分析系統於多路徑衰減通道環境的性能，在分析系統性能時，在接收端採用傳統接收機、Equal Gain Combining RAKE及Maximal Ratio Combining RAKE receiver三種類型的接收機，分析碼組在各種模式下的系統性能。我們也將比較wavelet packet based CDMA code與Gold code、m-sequence性能的差異。
小波函數具有良好的頻率—時間雙重解析度，如果系統能組合適當的碼組作為用戶碼，當訊號經過多路徑衰減通道後，在接收端處對訊號作判決及提高系統性能是很有幫助的。我們將在本實驗中證明：選用由較多層數所組成的節點wavelet packet based CDMA code應用於多路徑衰減通道中，具有較佳的frequency diversity性質，該碼組用於多重路徑通道中具有抗頻率選擇性衰減的特性。因此我們可以根據所測得的通道參數及其特性，組合適當節點的碼組，使該碼組訊號能在時域及頻域都能有良好的正交性質，克服通道所引起的多重路徑干擾，進而提高系統性能。
另外，實驗結果也顯示：在碼長度相同的四用戶及八用戶系統下，Haar wavelet packet based CDMA code之系統誤碼率比Gold code低，而且wavelet packet based CDMA code適合使用於dual chip rate CDMA system作為用戶碼。當wavelet packet code使用於多路徑衰減通道，對克服頻率選擇性衰減效應是很有用的。小波函數不同於一般傳統的Gold code、m-sequence等二元訊號所組成的展頻碼，小波函數是多值函數(multi-value)。小波函數所組成的碼組頻寬較小，比二元訊號所組成的展頻碼有較高的頻譜效益。
In this thesis, the feasibility of wavelet-based CDMA multiuser communication system is studied. In Chapter 2 of this thesis, as an initial effort to study the wavelet-based CDMA system, selection of wavelet functions for wavelet-based CDMA systems is carried out. In the selection process, we search the codes based only on their low cross-correlation levels (LCCLs). The found CDMA code sets are to be used in single chip rate CDMA systems. Chapter 3 is concentrated on study of wavelet-packet based CDMA systems for both single and dual chip rates systems. Suitable wavelet-packet functions are searched based on their low LCCLs. In Chapters 4, a numerical method, the statistic correlation distribution convolution (SCDC) algorithm, is developed to explicitly study bit error rate of wavelet-packet based CDMA systems under varying multipath fading environment. The performance of wavelet-packet based CDMA system is compared with that of traditional CDMA systems using Gold codes and m-sequences. Two different types of RAKE receiver structures, equal gain combining RAKE and maximum ratio combining RAKE, are also considered for the wavelet-packet based CDMA systems to mitigate multipath fading effects of mobile channels. Due to their two-fold resolution capability (time-frequency duel-resolution), the wavelet-packet functions can outperform traditional CDMA codes, such as Gold codes or m-sequences, under multipath-impaired channels. The reason for that is own mainly to the frequency diversity capability inherent to the wavelet-packet functions. The obtained results in Chapter 4 also show that Haar wavelet-packet based CDMA systems with four/eight users perform better than those using Gold codes of the same length, and wavelet-packet based CDMA codes are also suitable for dual chip rate systems. The another major advantage for using wavelet-packet based CDMA codes is that they occupy much narrower bandwidth than that of the ordinary binary codes, such as Gold codes or m-sequences. Therefore, they can provide a higher bandwidth efficiency. However, unlike tradition binary CDMA codes (as Gold code, m-sequence), the wavelet-packet based CDMA codes are multi-valued functions. Therefore, they require multi-level modulations in transmitters. Finally, the conclusion and remaining work are given in Chapter 5. 
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 [摘要]

本篇論文提出根據一系列的影像來建造球形全景影像的技術。此方法是將每一張輸入的影像關連至某一組轉換矩陣，而不採用將所有的影像先行投影至某一共同曲面（例如柱狀面）的傳統作法。特別是當建造一個擁有完整視野的全景影像時，我們引入不含有平移運動的平面運動模型，也就是對每一張輸入的影像，求出其對應的旋轉矩陣（因不含平移運動）以及焦距的長度。為了快速地求得更精確的數值，我們也發展了另一個稱為區域搜尋的方法，以修正偏差較大的估計值。由粗糙到精細的影像階層式架構也被採用以彌補相鄰影像間較大的位移，並同時增進系統的效率。
對於一般使用的環景影像而言，在可允許的俯仰角上仍存在相當大的限制。我們可藉由接合不同緯度的多環來擴展垂直方向的視野，然而這引發了另一個問題：影像的旋轉矩陣無法確定。在同時存在多個可能解的情況下，我們提出了另一個解決不確定性的方法：內插運算。透過對旋轉矩陣的內插運算，可以得到另一個新的內插矩陣。這樣的方法可以減少累積的誤差，在合成的全景影像便不會產生導源於定位錯誤的鬼影現象。
我們同時也實作了一個包含自動與手動接圖功能的整合編輯環境，可視為一個可用來編輯場景的瀏覽系統。不同於一般的三維場景模型所使用的三角片或曲面，此整合編輯環境使用影像面來建造虛擬真實的人造場景。易於使用的設計及操控使得此編輯環境可作為前置處理之用，以提供夠接近的估計值作為自動接圖工具的初始設定。它支援各種型態的三維轉換來控制所有的影像面，以得到一較佳的視覺效果。
除此之外，我們也發展了一套環境映射圖產生的方法。在輸出的格式中，我們採用了傳統經緯映射圖的格式，故可使用一般的全景影像瀏覽器來觀看，如Live Picture 瀏覽器。
[Abstract]

This paper proposes some techniques for constructing full view panoramic image mosaics from a sequence of images. Rather than explicitly projecting all of the images onto a common surface (e.g., a cylinder), our mosaic representation associates a transformation matrix with each input image. In particular, to construct a full view panorama, we introduce a planar surface motion model without motion parallax that associates a pure rotational matrix and a focal length with each input image. A refinement approach to the estimated rotational representation called local search is developed to quickly fix an incorrect estimation. To compensate for large displacements between a pair of images, a coarse-to-fine hierarchical structure is used. This strategy also increases the system performance.

To expand the vertical view or even create a spherical panorama without viewing restrictions, we can stitch multiple “image rings” which are located at different latitudes. However, concatenating consecutive rings involves another problem: relationship ambiguity. To solve this problem, we first build the 2D topology of all images. Then according to the topology graph established, a cross-pairwise registration is performed and a quanternion interpolation strategy is adopted to reduce accumulated error and minimize the blurring effects.

An integrated editing environment (IEE) combining both manual and automatic editing function is implemented. The IEE is a designed as a scene construction tool with arbitrary browsing ability. Instead of using triangles or meshes to model a 3D virtual world, our IEE uses different primitives which are called image planes to establish a semi-realistic artificial scene. Friendly design and easy manipulation make the manual editing environment a useful pre-processing tool to provide a close initial guess to auto-registration function, which is critical to a local minimum optimization algorithm similar to what we used before.

In addition, an environment map generation strategy is developed. We use the traditional longitude-latitude projection map as the output format. A specialized panoramic browser such as Live Picture viewer can be used to navigate the panorama.
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[提要]                                                                                          

受到WWW這股趨勢的影響，各類型圖書館紛紛架設網站，以我國大學圖書館為例，目前已建置網站者高達95%，顯示出圖書館利用網站作為延伸服務的方式已相當普遍。再者，鑑於網路資源評鑑的重要性與必要性愈顯重要，圖書館應審慎規劃設計圖書館網站，隨時檢視本身網站上存置的資訊，以確保網站上所呈現的資訊均能保持高度的品質；並協助使用者在網路上獲取有用可信的資訊，培養其具有資訊批判能力。然綜觀國內外相關文獻，目前尚無針對圖書館網站品質評估之完整研究，故值得深入探討。

本研究選定大學圖書館為研究對象。首先，蒐集相關文獻整理出網站品質評估準則，並針對本研究所選定之國內外大學圖書館網站進行內容分析，以瞭解目前大學圖書館網站建置現況及服務內容。接續針對台大、政大、中央、中原、銘傳五所大學圖書館館員與讀者進行網站品質評估準則及服務項目之意見調查。以疊慧法彙整館員意見，問卷調查法瞭解讀者意見，進一步比較兩者之差異。最後研擬大學圖書館網站品質評估準則，供已建置網站的圖書館或尚未建置者之參考。

研究結果發現，在網站內容分析方面，大學圖書館網站任務主要在支援教學與研究，服務對象涵蓋教職員生及一般訪客。因各館網站定位不同而在內容的規劃上有其獨特性存在。國內外提供的服務項目相當多元，且均重視網站資訊的維護與更新。在網站品質評估準則方面，館員與讀者均相當重視網站資訊的新穎性、正確性及連結品質，如「網頁定期更新，維持新穎」、「網頁位址變動時應告知使用者更新的位址」、「提供館外其他資源的連結」；均不重視網站視覺設計層面，如「網站設計充份運用聲光音效，吸引使用者」、「列出到站人數統計數字」等。其次，發現館員對於網站的規劃與設計主要著重在圖書館的任務層面，讀者則是從使用者利用資源的角度出發，顯示兩者對於網站品質評估的重要性認知存有差距。進一步利用因素分析法，萃取出「連結性」、「視覺設計」、「資源分類架構」等12項大學圖書館網站品質評估準則因素，供已建置網站的圖書館或尚未建置者之參考。

在網站服務項目方面，館員與讀者均相當重視網站上所提供的館藏查詢及資訊檢索服務，如「本館館藏查詢（Webpac）」、「資料庫檢索」等；均不重視圖書館的簡介資訊，如「圖書館成立經過或歷史沿革」、「圖書館使命與任務」、「館員新知園地」等。館員對於圖書館網站的服務仍偏重在提供館藏資訊，著重在管理層面的思考，忽略了結合校內外資源以及讀者某些特定的資訊需求。讀者則較重視館藏最新動態的資訊、協助其解決問題的諮詢管道等。此結果可供圖書館在建置或改善網站服務時參考。

最後針對研究結果提出五項建議：一、確立圖書館網站任務、發揮網站服務功能；二、成立專職單位統籌規劃圖書館網站相關事宜；三、研擬圖書館網站政策，以供遵循；四、進行網站評估，瞭解內外部顧客需求；五、利用圖書館網站，培養讀者資訊素養能力。
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[提要]

管理網路的傳統方法，依賴網路管理專家的經驗累積並輔以簡單的網管工具。這種方法得透過經驗的傳承較不系統化，而且網路所帶給我們的便利性，也導致網路越來越龐大，對於這種傳統管理網路的方法將是不切實際且無效率。因此我們希望透過一套有系統化且科學的方法，來管理網路上的所發生的錯誤。

TCP(UDP)/IP的封包傳遞，佔了絕大多數的網路傳輸量(約90%)，因此我們針對其對應於網路七層架構中的傳送層與網路層，加上連結層與實體層，探討如何訂定動態調整的臨界值(Threshold)，用來判斷當網路有錯誤(Fault)發生時，事件(Event)是否由於條件(Threshold)的改變，而引發警訊(Alarm)的發生，並建立錯誤與警訊的因果關係知識庫，以使得推理機制能依據此一知識庫來推出網路錯誤的根源。

首先，由於網路行為是非常複雜也無法完全掌握所有行為，為了能實際有效分析網路行為，我們先將環境簡單化。因此我們實際架設一個網路實驗環境以能符合現實網路環境(有兩個路由器(Router)、三個網域(Segment)及四部PC(Host))，做為我們分析的實驗環境。

並且我們使用簡單網路管理協定（SNMPv1）來做為我們的標準，經由分析SNMP的管理物件（MO）並依據每個管理物件特性做分類，其中可以分成有關網路拓樸的資訊及網路統計資料的資訊。我們則篩選出有關於網路統計資料的管理物件，做為我們網路異常行為分析的依據，我們則稱為事件(Event)。

在這些的事件中，經由實驗的分析結果發現可以分成巨量式(Magnitude)觸發式(Trigger) 及字串式(String)三種。巨量式為有關網路流量性質，例如平常網路卡的輸入與輸出封包流量。觸發式為平常時的值是沒有，除非網路有異常行為，例如封包遺失、封包無法傳遞…等。字串式網路狀態性質的改變，例如網路卡目前為開啟狀態或是關閉狀態。

RMON可以視為網路上的元件，掛在網路區段(Segment)上，負責專門收集該區段的資訊。每一區段的RMON再將資訊交給管理者作分析，以判別該區段是否有異常的現象。這種以網路區段方式不僅減少集中式管理造成大量網路流量產生，引發另一網路異常現象的發生，而且可以增加網路錯誤診斷的準確率。

因此，我們依據網路上常見的網路錯誤 (Broadcast Storm、Network Overload…等) 進行分析，並根據事件的特性及RMON的優點，來設計我們的實驗及分析其結果。實驗的設計則是先簡單化再複雜化，使得我們能釐清網路錯誤發生時的所有現象，並以網路區段為基礎訂定事件臨界值(Threshold)，使得我們能由龐大而複雜的資訊裡找出網路錯誤發生時的警訊，並且能得知是那一種警訊(What)、由何處所產生(Where)、何時所引發(When)。

有了錯誤與警訊的相對應關係之後，我們利用人工智慧的信任網路(Belief network)理論，以機率分佈的統計方式求出每一個錯誤與警訊連線之間的信任值(Belief value)。即將警訊依據錯誤發生時，分佈於各個不同網路區段所發生的機率，訂定出出現機率高者我們則將他定義為重要的(Significant)警訊，相反地，出現機率低者我們則將他定義為候選(Candidate)的警訊。錯誤與警訊的關係也就更明確，因此我們在將關係劃分兩階層式(Bipartite)錯誤蔓延模組的因果關係圖。

最後，我們提供一種簡單的描述語言，簡單CSP (aP) 規格描述語言，具有容易描述及容易理解的特點，來幫助網管專家建立錯誤行為知識(即兩階層式錯誤蔓延模組的因果關係圖)。並且以Case-based reasoning cycle的學習模組來完成知識內建，其具有Retrieve程序及Re-Use程序的特性，將初始知識與舊有之知識庫的知識相關部份一一整合，成為新的可用知識。使得網路錯誤推理機制能根據錯誤行為知識庫與當時網路錯誤發生時的警訊，依照Front-End及Back-End的推理方式診斷出錯誤的原因及根源所在。

在自動化網路錯誤診斷系統(ACView系統)中，我們實作出警訊過濾器 (Alarm Filter)、資料過濾器 (Data Filter)、標準線的自動調整機制(Threshold Adjuest)及錯誤知識建立器 (Fault Knowledge Builder)，能實際運作於網路環境，當錯誤發生時並能過濾出預期的警訊。

本篇的主要貢獻為能由實際的區域網路裡，以一套有效率的錯誤行為分析模組，分析出網路錯誤與警訊的因果關係，並且有一臨界值自動調整機制，隨著正常網路流量的變動而改變，使得能正確地過濾出網路警訊的產生。並以簡單的描述語言，運用Case-based Reasoning Cycle的學習模組完成知識內建，使得網路錯誤推理機制能根據這知識庫來推理出網路錯誤的根源及原因所在。在未來延伸方面則是將實驗環境擴大於實際的校園環境做進一步的錯誤與警訊分析，錯誤與警訊的因果關係考慮時間的因素，使得在做錯誤推理時能更準確，以及分析錯誤與錯誤之間是否有蔓延的關係。

Most network management activities are performed by experts with the help of some network management tools. In particular, fault management activities are becoming more demanding and data intensive because of the heterogeneous nature and increasing size of today’s network. For most network managers, it is necessary to have a systematic way to analyze fault behavior patterns in order to manage networks effectively. In this thesis, we propose an experiment-based knowledge base for network fault reasoning.

Today, most of network traffics are generated by TCP (UDP) / IP packets. Hence we need to monitor the corresponding network layer and transport layer of the OSI 7-layer reference model. Additionally, by examining the data link and physical layers, we can identify faults that cause some events to go over specified thresholds and to trigger alarms. Thus, we use experiments to build knowledge on the fault behavior patterns and causality relation. With this knowledge, one can find root faults by reasoning mechanisms.

In our research, we use SNMPv1 and Managed Objects in a simplified environment consisting of two routers and four hosts within three network segments. We classify network events into three types: Magnitude-like events, Trigger-like events and String-like events. Magnitude-like events are related to network traffic, such as network interface IN/OUT packets traffic. Trigger-like events occur when specified conditions become true, such as traps. String-like events are to report network states, such as interface_ is_up or _down. By using RMON to monitor the network segments, it can provide management agents with necessary data. We use ten faults commonly found on a LAN, such as Broadcast Storm and High Traffic, in our test environment. 

Faults manifest themselves as aggregated alarms emitting from the network segments affected by those faults. The fault-alarm causality graph is represented by the belief network and the causal strength (likelihood) of a directed link is depicted by the belief value, which is a conditional probability of two connected causal events. These segment-based alarms can be classified in general into two groups by their conditional probabilities with respect to each fault: significant alarms and candidate alarms. When a fault occurs, its significant alarms will definitely appear but the candidate alarms may or may not show up. Consequently, the significant alarm of a fault has a much larger value of conditional probability than that of the candidate alarm. Therefore, we monitor significant alarms in the management process. 
Lastly, we provide a simple specification like the guarded commands in CSP (a(P) for network managers to build facts or rules of fault behavioral patterns. Then the corresponding knowledge is used to generate a bipartite causality graph, which can help users better understand the generated information in a systematic manner. As part of ACView, which is an automatic fault reasoning system, we implemented the above functions in the following four modules: Alarm Filter, Data Filter, Threshold Adjustment, and Fault Knowledge Builder. 

In future research, we plan to expand our simplified test environment from a laboratory network to a campus wide network with a close look at the fault behavior as well as timing consideration in our analysis of causality relation. To further improve our reasoning capability, we are also investigating the impact of fault propagation. 
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[提要]

    現代人花費很多的時間坐在椅子上，如果長時間的坐姿不良，會導致很多脊椎方面的問題，如：椎間盤突出、慢性腰痛病(Low Back Pain)等，情況輕者可藉由復健科醫師利用機器施以熱敷、牽引(Traction)來加以治療，而嚴重者可能就要進行外科手術來加以矯正並進行復健。在現今電腦圖形處理技術的進步驅使下，模擬人體與真實環境的互動便可藉由虛擬實境技術(Virtual Reality Technology)來加以實現，在本論文中我們實作了人體脊椎的運動模擬系統。藉由控制對脊椎所施加的外力，我們可觀察各椎骨產生相對角度變化的反應，並了解脊椎的可能運動模式及其在復健上所施行的方法、步驟對人體所造成的影響。在結合電腦圖學、虛擬實境技術、脊椎背景知識及生物力學為基礎下，本系統一方面可提供給復健科醫師做為復健過程的演練、學習；同時，也可藉由本系統的模擬，提供病人做為復健姿勢的認識與了解，使之明瞭復健的每一過程和步驟在實際應用於脊椎的推拿、牽引等所產生的療效與作用；在另一方面，我們也可利用此系統的建立，增加對脊椎運動模擬中各項參數的了解，這將有助於人體運動模擬平臺的建立及人體替代性關節的研發與設計。

    本系統使用物件階層(Object Hierarchy)的觀念來做為整個模擬架構的基礎，因此模型中的各種元件可以很容易地被替換、擴展及再使用(Reuse)，在實作上具有高度的彈性。其中，我們利用了部份生物力學的觀念，在虛擬實境軟體的輔助下建立了脊椎運動模擬的架構、參數以及環境設定，來模擬人體脊椎每一塊椎骨的受力情形、及其產生相對應位移、角度變化等作用，並且包括頸部運動的展示功能。首先，我們將身體的每一塊椎骨視為一個獨立物件，相連的椎骨間依照生物力學(Biomechanics)的特性可組合成更大的物件，再依照關節間的連結性質將整個脊椎構造出來。接下來，為了建立人體模型產生互動的機制，我們沿用了事件驅動的模式(Event-driven Paradigm)，透過此模擬系統中所設定三種「力與相對角度變化」的計量模式，來模擬人體脊椎受力的作用而產生位移及角度旋轉等變化，並在虛擬實境的環境下展示。第一種模式是以單純的遞減方式模擬脊椎受力後產生的角度變化，這是個簡化的運動模式，此模式提供我們觀察脊椎在此自由度(Degree of Freedom)拘束下所產生椎骨間角度變化的模擬。在第二種模式中，我們使用分段遞減模式來取代上述模式的部份參數，目的除了使不同段的椎骨(如：頸椎、胸椎、腰椎)具有較一致的特性外並簡化參數的調整。第三種模式則利用虛功原理(Virtual Work)等物理學概念，對脊椎受力情形作空間上的分析，並藉由連桿模型(Linkage Model)獲得脊椎所產生空間各軸的相對角度變化。最後，我們對此三種模式提出一些模擬上的分析及展示，並探討可能的改進做法。因為受限於現實環境的資料取得困難，我們無法確實得知脊椎椎骨運動時的真實位置與方向，而以模擬方式來呈現出脊椎的運動模式，並透過醫生對此模擬系統的主觀看法加以評估。未來，我們希望可以結合更多的儀器設備之助，取得人體脊椎相關量測資料，作為我們實驗及分析的客觀依據，並將此脊椎運動模擬所用的參數資料及環境設定，提供人體其他部位的關節或機器人的運動模擬，以做為實作上的參考，另外也可提供人工關節在設計上的考量及模擬。

    Virtual Reality (VR) technology has been widely used to develop popular tools for simulating the real life circumstances. For most applications, VR acts as the role of an interaction mechanism between computers and participants. This thesis looks into the field of kinematics simulation of the spine by means of VR technology, computer graphics, biomechanics, and fundamentals on the spine. First, we survey some character/human animation software and motor control systems. Most of these widgets are deficient in interactions. To have a more realistic presentation of spinal movement and interactions, we use an object hierarchy for the whole simulation while constraints on spine are maintained. Our system outlines the general human structures and follows the event-driven paradigm to construct the simulation system, which is implemented by one of the three methods to generate the relative angular variations after applying a force on the spine.

    As VR is proven to be an effective educational tool, experienced doctors can use our system to instruct juniors how a force impact influences spinal movement. Additionally, therapists can also tutor patients in spinal rehabilitation. In our system, we model a spine using 24 vertebrae and 25 joints, and form the linkages in a resting shape. Each vertebra maintains three degrees of freedom (DOFs) and a set of local parameters. These parameters reflect the exterior factors on spinal movement and allow adequate calibration in our virtual world. We also provide some rules and criteria for coarse tuning of parameters. The first two methods of our system are simplified ones in which we make some assumptions of the relative angular variations resulted from applying a force upon the spine. The third method is partially based on physical rules and adopts the “virtual work” concept to calculate the angular variations. In short, we treat the entire vertebrae as a multi-segment linkage and use Statics to solve the problem. By repeatedly exerting a force on a vertebra, we can observe the spinal movement at any viewpoint in a 3-D space. We also show neck-head movement using the experimental data from 3D Motion Analyzer.
    It is not easy to find the optimal parameter settings in our system because some biometrics measurements of the spine are not readily available. However, we can approximate spinal movement with manual involvement and guidance from doctors. Our system can gradually adapt to other applications by substituting suitable geometric models, processing units and parameters. It can also contribute to the progress of artificial joint design. Our objective is not to mimic the actual spinal movement, but rather to provide a flexible skeletal platform for human movement simulation. In our future research, we will try to combine the muscular system with our skeletal system and use data gathered from bioinstrumentation to verify the quantitative analysis and evaluation.
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[提要]
    隨著語音辨認技術逐漸成熟，特定領域語音瞭解的應用也相當重要，基於國語特定領域語音瞭解技術的研究仍十分欠缺，乃擬定發展特定領域國語語音瞭解技術。由於語音瞭解過程如輔以簡易對話（Dialogue）將有助於語音之正確瞭解，因而發展對話技術也是不可欠缺的。研究的目標是在語者與電腦對話的過程中，語者可以口語式自然語言輸入有關該特定領域的任意文句，電腦能明白語者所要表達的意義及其所包含的訊息，進一步作資料庫的查詢並根據已知資訊回答語者的問題，使對話繼續進行。

本論文提出以統計學為基礎的中文口語對話模型及其在電話查號上之應用實例，整合自動關鍵片語抽取、強健的關鍵片語偵測、語意處理、語意驗證，形成語音意向評估器。其中語意處理是經由片語和意義概念結合之語言模型及意義概念為基礎的對話模型；而語意確認則由機率式的有限狀態網路來剖析。使用所提出的技術，語者語句中所包含的最可能意義概念路徑，也就是他的意向可以被驗證出來。此外，所提出的片語典和各種模型的建立都可以從語料中自動抽取或訓練而得，故可方便而彈性地轉移至其他應用領域。整合使用者/系統混合主導，以目標為趨向的對話管理器，本論文已成功發展以電話查號為服務的對話系統，經過線上使用測試獲致頗佳的結果。

Spoken language understanding involves two primary component technologies, speech recognition (SR), and natural language (NL) understanding. SR is the process of converting an acoustic signal, captured by a microphone or a telephone, to a set of words. NL is the process to realize the intention the utterance conveyed. Larger textual units are then understood by combining the understanding of smaller ones. The main aim of linguistic theory is to show how these larger units of meaning arise out of the combination of the smaller ones. A variety of representation languages have been developed for the encoding of linguistic knowledge. The development of machines that are able to sustain a conversation with a human being has long been a challenging goal. Often the user does not express his requirements with a single sentence, because that would be impractical; assistance is then expected from the system, so that the interaction may naturally flow in the course of several dialogue turns. A dialogue component in a system for human-machine interaction is thus required and should take care of identifying, and recovering from, speech recognition and understanding errors. 

This dissertation presents a study of statistics-based Chinese spoken dialogue modeling and processing with example application on telephone directory services. It integrates automatic key phrase extraction, robust key phrase spotting, statistics-based semantic processing by phrase-concept joint language model as well as concept-based dialogue model, and intention identification by probabilistic finite-state-network-based parsing to form a speech intention estimator. By applying the proposed techniques, the concept sequence with the maximum a-posteriori (MAP) probability conveyed in the user's speech sentence, i.e. the speaker's intention, can be identified. Moreover, the key phrase lexicon and related models are convenient to be extracted and trained by a given dialogue corpus and flexible to be ported to different dialogue tasks. Incorporating with a mixed-initiative goal-oriented dialogue manager, we have successfully developed a dialogue system for telephone directory services. Very promising results have been obtained in on-line tests.
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[提要]

由於通訊網路與電腦科技的快速進步，許多實際的應用已經逐漸地被移植到電腦與通訊網路上進行，例如數位貨幣(Digital Cash)與電子投票(Electronic Voting)等服務。這些先進的技術將使得分散於各地的用戶可以透過電腦與通訊網路快速地完成金融交易或投票作業。不過，由於不肖電腦犯罪者日益猖獗，使得這些服務的安全品質未來可能遭受到嚴重的威脅。因此，針對這些通訊服務建立一套安全防護措施是刻不容緩的。然而，在目前大多數的安全機制中，使用者通常需要額外進行大量的數學計算才得以確保安全性，這勢必將大大加重用戶的運算負擔，尤其在使用者的計算能力相當有限的情況下，例如行動通訊用戶或Smart Card使用者，大量繁瑣的數學計算可能會降低這些通訊服務的實用性。因此，這些具前瞻性的通訊服務未來能否被廣大的用戶們所信賴與接受，主要關鍵繫於安全性可否確保與使用者的計算負擔能否降低。
本論文的第一個部份即是以安全與效率為目標，針對數位貨幣與電子投票服務開發出用戶端高效率的盲目簽章技術(User Efficient Blind Signatures)，使得用戶只需極少量的數學計算即可在數位貨幣系統中安全地進行金融交易或是在電子投票系統中安全地完成投票作業。相較於文獻上其他的盲目簽章技術，我們所提出之方法大大地降低了使用者所需的計算量達99%左右，同時也成功的抑制了電子銀行中貨幣資料庫無窮盡地成長，並且更解決了可能發生的洗錢與勒索等問題。另外，為了滿足消費者未來可能的多樣化付款方式需求，本論文的第二部份研究開發出數個前瞻性的電子貨幣技術，其中包括可附加但書的數位貨幣(Information Attachable Digital Cash)、可多次使用的電子貨幣(Divisible Electronic Cash)、以及匿名的懸賞系統(Anonymous Rewarding Systems)等。這些貨幣付款技術將使得各種不同需求的用戶能夠獲得高效率且多樣化的金融服務。而本論文的第三部份主要是針對電子投票的特性進行深入的理論探討，例如我們證明了在單一授權中心(Single Authority)且無碰撞(Collision Free)的電子投票系統中，不可能同時達到選民不可脅迫性(Voter Uncoercibility)與授權中心不可脅迫性(Authority Uncoercibility)。同時為了防範電子化投票系統中極易發生的買票行為與暴力脅迫圈選，我們研究設計出一個無收據式(Receipt Free)的電子投票機制以解決此一個嚴重的潛在威脅。最後，我們也開發出可重複圈選(Multi-Recastable)的電子投票技術，以大量降低每個參與者在一連串的選舉活動中所需的工作負擔。
Due to the fast progress of computers and communication networks, many practical activities and services have been gradually networked to take advantage of these technologies such as digital cash and electronic voting services.  In these services, users can quickly complete various transactions no matter when and where they are.  However, a lot of illegal attacks seriously threaten the security of all communication services in open network environments. Therefore, to guarantee the quality of these ever-growing communication services, robust security mechanisms which can sufficiently protect these systems are urgently desired.  Unfortunately, almost all proposed mechanisms need a lot of arithmetical computations for users to ensure the security.  These time-consuming computations make the services inefficient and, especially, unsuitable for the situations where computation capacities of users are limited such as mobile clients and smart-card users.  Hence, whether these advanced communication services can be widely accepted or not strongly depends on whether their security and efficiency issues can be resolved at the same time.

To achieve both security and efficiency, in the first part of this dissertation we develop a user efficient blind signature scheme for digital cash and electronic voting services.  By adopting the proposed scheme, only several modular multiplications are required for a user to obtain and verify a digital signature, a digital cash, or an electronic vote.  Compared with the blind signature schemes presented in the literatures, the computation overheads of users are greatly reduced by nearly 99% in our scheme.  Furthermore, the proposed method not only copes with the unlimited growth problem of the network banks' databases but also resolves the possible misuse problem of the unlinkability property such as to launder money or to safely get a ransom.  In addition, different payment mechanisms are needed for different types of transactions.  In the second part of the dissertation we design several advanced digital cash services such as information attachable digital cash, divisible electronic cash, and anonymous rewarding services.  By using these techniques, clients can obtain efficient and diversified financial services from the servers.  Finally, in the third part of the dissertation we first study the theoretical aspects of electronic voting schemes, for example, we show that it is impossible for a collision-free single-authority electronic voting scheme to possess both voter uncoercibility and authority uncoercibility.  Since it is easier to buy votes in an electronic election, we propose a receipt free electronic voting scheme to prevent dishonest parties from buying votes during elections.  In addition, we design a multi-recastable voting service which makes it possible for a voter to participate in a sequence of different designated votings by using only one ticket.
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[摘要]


有愈來愈多的程式語言，如Fortran 90及APL，在語言本身提供很豐富的矩陣運算及矩陣算式的程式庫。這些矩陣運算成為資料平行語言中很重要的部份，因為它可以提供給編譯器對於程式進行最佳化及平行化的機會。在這篇論文中，一個十分創新的方式被提出用來將連續的矩陣運算或矩陣算式合成一個單獨的資料存取函數。我們是利用類似數學上函數合成的方式，將許多矩陣運算加以合成。此方法不僅可以合成多維數及多算式的矩陣運算，同時可以處理masked矩陣運算及多來源矩陣運算。事實上，我們提出第一個可以同時處理Fortran 90中的RESHAPE、 EOSHIFT、 MERGE、 CSHIFT、 TRANSPOSE、 MERGE、 Array Section Movement、 Array Reduction、 及Where Construct的矩陣運算合成方式。同時我們將矩陣運算用數學的方式加以模式化，進而證明矩陣運算合成可以減少程式所需記憶載入、存入、及執行時間。矩陣運算合成目前實作成一個以WWW為基礎的系統，稱為SYNTOOL。以允許使用者可以經由瀏覽器及網際網路來使用此系統。

在實驗方面，我們將矩陣運算合成運用於共享式及分散式憶體多處理機系統。在共享式計憶體多處理機系統中，實驗的結果可以達到1.21到2.96的加速倍率。這數據是在Sequent上使用矩陣運算合成來最佳化一些科學及工程應用程式所達到。同時在SGI Power Challenge上亦得到很好的結果。在另外一方面，我們亦將矩陣運算合成運用於分散式計憶體多處理機系統，實驗的平台包括8-node DEC、IBM SP2、16-node nCUBE2。經由此實驗，我們證明矩陣運算合成在分散式計憶體系統中亦可達到很好的效果。除此之外，我們提出了區段對齊的概念將自動資料對齊和矩陣運算合成的技術加以整合。

   此論文中提出矩陣運算合成並證明其可以用來最佳化Fortran 90及資料平行語言使其在共享式計憶體系統及分散式計憶體系統都能有效的提昇程式執行的效能。

An increasing number of programming languages, such as Fortran 90 and APL, are providing a rich set of intrinsic array functions and array expressions. These constructs which constitute an important part of dataparallel languages provide excellent opportunities for compiler optimizations. In this thesis, an innovative new approach is proposed to combine consecutive array operations or array expressions into a composite access function of the source arrays. Our scheme is based on the composition of access functions, which is analogous to a compositionof　mathematic functions. Our new scheme can handle not only data movements of arrays with different number of dimensions and with multiple-clause array operations but also masked array expressions and multiple-source array operations. As a result, the proposed scheme is the first synthesis scheme which can collectively synthesize Fortran 90 RESHAPE, EOSHIFT, MERGE, CSHIFT, TRANSPOSE, MERGE, array section move, array reduction operations, and WHERE constructs. We also model the array operations mathematically so as to prove that the synthesis scheme reduces the number of stores, loads, and the execution time during computation. Our synthesis engine is implemented as a web-based tool, called Syntool, to allow testing of our systems via Internet. 

    We apply the array operation synthesis and compiler optimization technique to both shared-memory and distributed-memory multi-processor systems.For the shared-memory system, experimental results show speedups from 1.21 to 2.95 over the base code for code fragments from real applications on a Sequent multiprocessor machine, and also show comparable performance improvements on an 8-node SGI Power Challenge by incorporating our proposed optimizations. On the other hand, experimental results show significant performance improvement over the base codes for HPF code fragments from real applications on distributed-memory machines by incorporating our synthesis optimizations. Ourexperiments are done on 8-node　DEC alpha Farm, 16-node IBM SP-2, and 16-node nCUBE/2 machines. The array operation synthesis scheme is demonstrated to be effective for programs running on parallel distributed memory machines.We also address the issue how to integrate the array operation synthesis scheme into the automatic alignment process.　

    We propose a new array alignment concept, called segmented alignment, to help to incorporate array operation synthesis scheme into automatic data alignment. The synthesis scheme proposed in this thesis is shown to be an effectivescheme to optimize array operations of Fortran 90 and data parallel programs on both shared-memory and distributed-memory parallel machines.
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