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第六章 結論

本研究最關切的焦點問題：如何透過空間認知的理論掌握空間知識的結構，

並藉由認知圖與城市空間意象的視覺圖像研究，來建立實體與數位空間所存在的

認知因子關係，以轉換網際環境的場所認知，並建立數位城市的空間認知理論模

型。所以，首先透過空間認知的文獻分析推論，修改KWAN的理論模型，提出

一個初期的認知關係模型，作為數位城市的視覺圖像分析依據。此一關係模型是

基於假設在虛擬環境中亦有一與實體空間相同的認知關係。其次，為了深化此一

初期模型的空間性因子，提出一個空間性的認知實驗。在認知實驗設計上以不同

的媒材呈現，來驗證空間感的認知是來自實體環境的認知圖繪關係，不受不同專

業訓練的影響。而從實驗中找出基於實體空間的空間感因子的排序，以及驗證媒

材的不同會有不同的空間感因子排序，這是基於不同專業的訓練。最後，將修正

的模型用來分析線上的數位城市以得到驗證，並找出圖形界面設計的重要空間性

因子。

6.1 總結

本研究所提出的理論模型是透過空間知識結構的建立，以認知圖理論與瀏覽的認知

經驗研究，在知覺、視覺、聽覺以及瀏覽經驗上，尋求解決『實體與網際虛擬環境在空

間性認知的差異』，來減低數位城市在視覺性界面的『迷失方向』與『認知負荷』。因

此，在網際空間性認知研究的理論架構下，所提出的認知模型，有以下三類特徵（如圖

6-1）：

1. 藉由網際空間的地圖性，把數位城市想成是大尺度的地景環境，而其空間知

識就像人類的認知圖結構。

2. 透過Lynch的心智圖對都市環境的觀點，將網際空間的認知研究所強調的定

位、探路或瀏覽輔助以及地圖，轉換成數位城市的空間認知焦點。

3. 透過記憶的研究，將網際的空間認知過程分成資訊地景、感知界面與記憶三

大循環流程。當我們感知世界時，外部環境的輸入會刺激感知覺察的記憶，

並分解成言語及視覺元素傳送到工作記憶區，然後從這些元素篩選並儲存到

長期記憶，最終形成空間知識的認知圖。
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圖 6-1：理論模型的架構。

而整體的研究結果，可用數位城市的空間認知、超媒體空間（圖形界面）的設計操

作以及瀏覽探路的經驗轉換等三個面向來詳加說明。

6.1.1 數位城市的空間認知

由於實體城市的既有空間理論在分析數位城市時有不足之處；因此，本研究透過認

知理論、城市意象、認知圖與超媒體空間的特徵，來探討數位城市的空間認知。人類在

實體環境中基於瀏覽探路的空間經驗，會形成具有階層性的空間知識，從路標到俯視知

識的階層結構。而在網際環境中，透過第三章文獻分析研究以及第四章的認知實驗，知

道人類的實體空間知識會轉移到網際環境中；但由於觀看『螢幕』的視野限制及缺乏身

體直接的空間感受，在空間知識上為了避免迷失方向，最重要的是俯視知識的地圖提供

以及身體的位置資訊。路標知識在網際環境中，反而是作為數位城市特定的瀏覽任務，

如提供場所感知及連外資訊。因此，研究發現網際環境的空間知識有別於實體環境，並

可從空間知識的組織與空間組成元素來看。

一、數位城市的空間知識組織

1. 數位城市的空間知識組織有位置資訊、路標知識及俯視知識。位置資訊的知識

組織有化身符號、身體圍繞及視點轉變。路標知識的組織有地標、路徑或通道

以及節點。俯視知識的組織有區域、邊界以及地圖。

2. 在認知記憶上，位置資訊過濾視覺與聽覺屬工作記憶區，路標知識過濾事件屬

長期記憶區，俯視知識提供地圖屬長期記憶區的認知圖。

3. 數位城市的空間知識首重俯視知識的提供以及位置資訊的確認，因為在階層性
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的結構閱讀上，具有非線性與跳躍式的分離連結特性，與實體城市不同。

二、數位城市的空間組成元素

1. 數位城市的空間元素分成三類：自我座標、感知特徵以及空間架構。

2. 位置資訊是作為模擬實體環境中身體的空間知覺，以提供圖形界面的自我座

標，其空間性因子有位置移動、視景轉變以及立體物件。

3. 路標知識是作為模擬實體環境中場所的空間知覺，以提供圖形界面的感知特

徵，其空間性因子有立體物件、透視、層次、光影、背景音樂、動態影片、視

景轉變以及位置移動。

4. 俯視知識是作為模擬實體環境中空間的認知圖，以提供圖形界面的空間架構，

其空間性因子有立體物件、透視、層次、視景轉變以及位置移動。

6.1.2 超媒體空間的圖形界面設計

在網際環境中，數位城市是透過圖形界面來呈現，而呈現的界面是受到網路媒材的

科技與使用工具的技術影響。在研究中顯示，數位城市的視覺性圖形界面，除了要轉化

空間知識外，為了不迷失方向及有效減低認知負荷，還需要考慮自我座標、感知特徵與

空間架構的視覺媒材提供以及空間瀏覽的輔助；所以，在網際環境中數位城市的圖形界

面會有分割。在第四章的媒材認知實驗中指出，虛擬實境（3DVR）的視覺呈現在空間

感與場所感的表現上，會有身在其中的真實感。所以，在第五章的線上案例可以看到都

使用虛擬實境的技術，來建構數位城市的空間，營造使用者在空間中的真實感受。而且

由於認知圖繪是一種心理裝置，能自動再現空間並進行探路的能力；因此，地圖的提供

變成是數位城市最重要的認知圖繪呈現方式。另外，為了讓使用者能在數位城市中互動

溝通，以延伸真實空間的生活關係，通常在圖形界面中會有互動參與的對話框設計，來

塑造場所感覺。所以，在超媒體空間中，數位城市的圖形界面需考慮兩方面，網路的視

覺媒材技術以及空間瀏覽的輔助。

一、網路的媒材技術

1. 建構數位城市的媒材技術主要是綜合環場影片、三維模型、地理資訊系統以及

虛擬實境，作為呈現空間意象的再現工具。

2. 圖形界面的空間性媒材，必須考慮空間感的全正數相關性因子，位置移動、動

態影片、視景轉變、立體物件、透視、層次、光影與背景音樂等八項，作為傳

達空間屬性與感知的基本條件。
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3. 數位城市透過電子白版、對話匣以及城市攝影機的即時動態資料擷取與電訊資

料的技術整合，來延伸真實社會的溝通與活動。

二、空間瀏覽的輔助

1. 界面作為提供感知的回饋訊息，其重點在互動的視覺、輸入與輸出裝置。因此，

圖形界面主要會有三個部分：空間瀏覽區、對話互動區、連外資料區，以保持

空間覺察的連續性。

2. 認知圖繪的表達以地圖、鳥瞰圖以及三維模型的透視圖，來作為數位城市的整

體空間認知。

3. 地圖能提供自我座標、空間架構以及方位的關係，避免迷失方向並減低空間認

知的負荷，因此在數位城市中是最佳的空間瀏覽輔助。

4. 龐大的數位城市在尺度上會片段化成許多小區域，透過地圖搜尋與點選的方

式，來連結到空間的環場影片、三維模型以及虛擬實境，協助使用者在有限的

視域中瀏覽空間。

5. 在數位城市中透過虛擬實境的界面工具，以鍵盤及滑鼠在方位、上下及高低等

符號，來進行數位城市空間的瀏覽運動。

6.1.3 瀏覽探路的經驗轉換

在數位城市的虛擬環境中，因為視域的限制以及空間尺度的縮小與片段化，造成在

定位與形成整體空間感要花費較多的時間。所以，如果要在一個不熟悉的數位城市中去

發展認知圖來瀏覽探路，則我們必須要能去定位與直覺地瀏覽空間。這也是數位城市在

圖形界面上選擇地圖呈現與虛擬實境的重要原因；因為地圖能定位並指導方向，而虛擬

實境的空間能直覺地瀏覽。從第三章的研究中顯示，在虛擬環境中的空間知識是來自於

真實空間的瀏覽經驗轉換；因此，數位城市中的瀏覽活動必須透過認知圖與空間知識，

以及圖形界面中自明性與可意象性元素的支援。而在第四章的媒材認知實驗，更進一步

指出視覺是數位城市中最重要的環境感知形式。在網際環境中所使用的超媒體技術，正

是透過視覺形式（visual modality）的界面，來呈現一種空間認知的凝視旅行。而在第五

章的案例研究中顯示，在數位城市中瀏覽，其空間形式並不需要像真實城市的幾何空間

一樣；但卻是需要透過像真實城市一般的自明性來使瀏覽容易；換句話說，虛擬空間需

要利用人類之空間知識的先驗心理模型，亦即認知圖繪中的地標、路徑、節點、區域與

邊界，來拓樸數位城市中的空間想像與瀏覽。由於人與空間的學習關係，在實體環境中

是在實際空間中（inside）來瀏覽與學習；而在數位城市中是在再現空間外（outside）
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來瀏覽與學習，而且必須透過視覺與界面。另外，數位城市的建立基本上是要延伸實體

環境中的生活經驗到虛擬環境。因此，在數位城市中的瀏覽探路的經驗轉換，可從真實

環境與虛擬環境的差異與生活經驗的延伸來看：

一、真實環境與虛擬環境的差異

1. 內容：實體空間是以實體物體來提供感知；而數位空間中是以視覺、聲音與文

字的資訊編碼來製作感知物件。因此，數位城市透過環場影片、三維模型、虛

擬實境及沈浸式虛擬實境的清晰視覺編碼提供空間的感知，並以化身來連結身

體的資訊，增加空間認知的強度。

2. 結構：實體空間結構的改變較慢；數位城市的空間具動態性，可被使用者即時

操作。而實體空間中的城市、地景及人造物可提供使用者熟悉的操作與想像，

就像案例『虛擬城市』的虛擬空間一樣，導入真實空間的隱喻（三維透視圖），

讓使用者藉由界面操作（像zoom, pan, go to , open, and enter）獲得具階層性的

多重尺度之視野控制，簡化真實與虛擬環境之間的瀏覽經驗轉換。

3. 視覺參考：突出的視覺參考在實體空間是地標；而在數位空間中可透過特別的

圖示（icons）、亮點的光影變化及簡化後的量體，來作為視覺參考地標。

4. 瀏覽進程：人類基本的空間能力可在連續性的探路策略中回想移動的連續記

憶。而在數位城市中，透過探路的直覺式視覺輔助，如靜態圖表、地圖與方向

的視覺選擇、追蹤操作的紀錄以及虛擬實境的視點選擇工具，數位空間的瀏覽

經驗一樣會記住位置的連續關係。

二、生活經驗的延伸

1. 社會的互動溝通：在真實環境中，空間是作為社會性溝通的容器；而在數位城

市中亦有居住與社會痕跡的空間互動現象。在數位城市中為了延伸實體空間中

的活動與生活的共通經驗，會在界面中導入人際溝通的空間經驗，如文字對話

框、電子白板及視訊對話的設計，來創造面對面的溝通經驗，就像『虛擬赫爾

辛基』將電信與地址嵌入三維模型中，提供查詢與溝通。

2. 城市資訊的延伸：在數位城市中會將真實環境的活動，如文化、公眾、學習、

商業、旅遊等服務資訊，整合到圖形界面的資訊空間中，就像『數位城市京都』

過透查詢交通資訊後，界面能顯現交通物件在地圖上的移動。

3. 行為的情緒模擬：在數位城市中為了呈現真實的人際溝通行為，會透過化身來

模擬身體在真實空間中的行為，就像『活躍世界』提供化身的視景轉變以及動
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作的表情符號。

4. 場所感的營造：人類的記憶依賴空間的安排與配置，而空間經驗緊連視覺與聽

覺的感知。因此，在數位城市中場所感的創造，除了利用視覺化的空間階層結

構，如節點的環場影片及路徑的虛擬實境瀏覽；還可以利用聲音來營造環境認

知的記憶線索，就像『活躍世界』將聲音事件嵌入虛擬環境中，提供立體的環

境聲音作為模擬真實空間的聽覺經驗。

6.2 貢獻

上述理論模型的三類特徵是透過實體城市、數位城市與超媒體界面三者之間的空間

認知關係，來分析探討數位城市在視覺性的空間意象與感知，並整合記憶、空間知識與

網際空間認知研究取向三者的理論基礎背景，建立實體與數位空間的認知理論模型，來

轉換並解釋超媒體空間的場所認知。其主要貢獻有下列四點：

1. 建立數位城市的空間認知關係：本研究以認知理論為基礎的網際空間研究方

法，提供數位城市在視覺性界面的空間認知模型，有助於瞭解人類在網際空間

與實體空間中的認知轉換經驗。

2. 建立數位城市的空間性視覺性因子關係：透過認知實驗建立數位城市在圖形界

面的空間因子，與認知記憶及網際環境知識的關係，提供數位城市在超媒體空

間中視覺性因子的設計參考。

3. 數位城市可作為規劃設計的教育新領域：透過將實體空間中的瀏覽經驗整合到

網際環境中，本研究提供在數位城市的超媒體空間瀏覽時，所需的空間知識與

視覺性的空間性因子，可作為數位城市在設計教育的參考。

4. 數位城市是實體與虛擬環境的共構：數位城市是作為延伸真實環境的生活經

驗，本研究指出透過圖形界面的空間性隱喻與社會性的溝通科技，可將實體城

市與數位城市連結在一起。

6.3 限制

本研究只專注數位城市在視覺性的空間認知因子探討，與網際環境中空間知識與認

知記憶的關係，在研究方法與過程有以下四點限制：

1. 認知實驗只探討實驗對象在不同媒材的空間認知結果，並不探討專業訓練的
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差異所造成的認知異同關係。

2. 網際空間的認知模型並不是一個數位城市中的瀏覽探路模型，而是網際環境

的空間知識、圖形界面與記憶過程的關係說明。

3. 研究聚焦在認知活動的視覺感知，對於聽覺的空間感知並不研究，因此在數

位城市的界面探討也止於視覺圖像，不涉及聲音與互動硬體所形成的聽覺及

觸覺的空間感知議題。

4. 線上數位城市的案例研究，並無長時間觀察網站的變化，是否在圖形界面上

趨同於本研究的理論模型；亦無從網路的媒材及通訊科技的層面，來討論在

數位城市界面的影響及感知呈現的問題。

6.3 未來研究

本研究是透過空間認知來探討網際環境中所浮現的數位城市，並將焦點放在視覺性

的界面。除了引用實體城市的空間理論外，還透過認知理論、城市意象、認知圖與超媒

體空間的特徵，來探討數位城市在空間認知的關係以及在視覺表現的空間性因子。

透過網際空間認知模型（圖4-34），說明數位城市的空間知識與實體城市的差異，

以及圖形界面在視覺性因子的考量所需注意的三點（參考p.83-84），並將認知記憶的過

程整合到數位城市的空間瀏覽經驗中。因此，對於其中所涉及數位空間或虛擬環境的其

他研究如：虛擬環境設計、超媒體空間瀏覽、空間知覺與認知、視知覺與圖形界面、經

驗類比、空間隱喻、場所經驗等 (Bridges and Charitos, 1997; Darken and Peterson, 2001;

Freksa et al., 2000; Osberg, 1993; Wong et al., 2001)，大多只是先前研究中論及並引用而

已，並無深入探討。所以，針對本研究在數位城市的視覺性界面，其未來的可能議題，

有下列六個方向：

1. 從本研究的網際空間認知模型，在空間知識、圖形界面與記憶過程的關係中，

更進一步地發展成在數位城市中的瀏覽探路模型，來轉換實體環境的空間瀏覽

經驗。

2. 透過虛擬環境的認知實驗，找出與實體環境中不同的空間感知因子。

3. 從網際環境中的定位與方向研究，來探討網路科技與媒材工具，如何協助數位

城市建立『通用界面』，以延伸實體環境中的空間經驗與行為。

4. 從數位城市作為延伸實體環境的生活感知，來探討在網際環境中，社會性互動
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溝通的可能面向，以及網路科技與媒材工具在其中的影響。

5. 數位城市的場所認同感與隱喻轉化的空間對應，如何透過圖形界面與空間性因

子來呈現。

6. 記憶、聲音與視覺圖像的關係，如何影響人類在超媒體空間中的空間感知與認

知圖繪的形成。



106

參考文獻

Adams, P.: 1997, "Cyberspace and virtual places", Geographical Review, 87, No. 2, 155-172.

Adams, P.: 1998, "Network topologies and virtual place", Annals of the Association of the American

Geographers, 88 (1), 88-106.

Alain, d. I.: 1997, "Local Democracy and Information Society: the Citizen/Users as ICNT

Co-conceptors", in, INET 97, Kuala-Lumpur, pp. Available on the Web at

http://www.info.fundp.ac.be/~cita/ville/iribarne.htm.

Albert, W. S., Rensink, R. A. and Beusmans, J. M.: 1999, "Learning relative directions between

landmarks in a desktop virtual environment", Spatial Cognition and Computation, 1,

131-144.

Alexander, C.: 1979, The Timeless Way of Building, Oxford University Press, New York.

Alexander, C.: 1985, The Nature of Order, Manuscript, Berkeley, Calif.

Alexander, C., Sara, I. and Murray, S.: 1977, A Pattern Language, Oxford University press, New

York.

Al-Kodmany, K.: 2001, "Supporting imageability on the World Wide Web: Lynch's five elements

of the city in community planning", Environment and Planning B: Planning and Design, 28,

805-832.

Allen, G. (1999): Spatial Abilities, Cognitive Maps, and Wayfinding - Bases for Individual

Differences in Spatial Cognition and Behavior, in Wayfinding Behavior - Cognitive

Mapping and Other Spatial Processes, (Ed, R. Golledge), Johns Hopkins University Press,

Balti-more, pp. 46-80.

Anders, P. (1998a): Envisioning cyberspace: the design of on-line communities, in The virtual

dimension, (Ed, J. Beckmann), Princeton Architectural Press, New York, pp. 219-233.

Anders, P.: 1998b, Envisioning Cyberspace:Designing 3D Electronic Space, McGraw-Hill, New

York.

Anderson, B.: 1991, Imagined Communities, Verson, London.

Arthur, P. and Passini, R. (Eds.): 1992, Wayfinding: People, Signs, and Architecture, McGraw-Hill,

New York.

Atkinson, R. C. and Shiffrin, R. (1968): Human memory: A proposed system and its control

processes, in The psychology of learning and motivation, Vol. 2 (Eds, K. Spence and J.

Spence), Academic Press, New York.

Aurigi, A. (2000): Digital city or urban simulator, in Digital Cities: Technologies, Experiences, and

Future Perspectives, Lecture Notes in Computer Science 1765, (Eds, T. Ishida and K. Isbister),

Springer-Verlag, Berlin, pp. 33-44.

Aurigi, A. and Graham, S. (1998): The 'crisis' in the urban public realm, in Cyberspace divide:

equality, agency and policy in the information society, (Ed, A. Loader), Routledge, London, pp.

57-80.

Bailey, J. (1993): First We Reshape Our Computers, Then Our Computers Reshape Us: The

Broader Intellectual Impact of Parallelism, in A New Era of Computation, (Eds, N.

Metropolis and G.-C. Rota), MIT Press, Cambridge, MA, pp. 67-86.

Banai, R.: 1999, "A methodology for The Image of the City", Environment and Planning B:



107

Planning and Design, 26, 133 - 144.

Barrett, E. (Ed.) 1992, Sociomedia: Mutlimedia, Hypermedia, and the Social Construction of

Knowledge, The MIT Press, Cambrige, Massachusetts.

Barthes, R. (1986): Semiology and the Urban, in The City and the Sign: An Introduction to Urban

Semiotics, (Eds, M. Gottdiener and A. P. logopoulos), Columbia University Press, New York,

pp. 87-98.

Bastelaer, B. v. and Lobet-Maris, C. (Eds.): 1999, Social Learning in Multimedia: Targeted

Socio-Economic Research (TSER-SLIM) Programme, University of Namur, CITA-FUNDP.

Batty, M.: 1995, "The Computable City", in R. Wyatt and H. Hossein (eds.), 4th International

Conference on Computers in Urban Planning and Urban Management, University of

Melbourne, Australia, pp. 1-18.

Batty, M.: 1997a, "The Computable City", International Planning Studies, 2, No 2, 155-173.

Batty, M.: 1997b, "Virtual geography", Future, 29, 337-357.

Batty, M.: 2001, "Contradictions and conceptions of the digital city", Environment and Planning B:

Planning and Design, 28(4), 479-480.

Batty, M., Chapman, D., Evans, S., Haklay, M., Kuppers, S., Shiode, N., Smith, A. and Torrens, P.

M. (Eds.): 2001, Visualizing the city: communicating urban design to planners and

decision-makers, ESRI Press and Center Urban Policy Research, Rutgers University

Press, New Brunswick, NJ.

Baudrillard, J.: 1983, Simulacra and Simulations, Semiotext, New York.

Bauman, Z.: 1998, Globalization: The Human Consequences, Polity.

Beckers, D.: 2001, Communities in the digital age: Case studies of European digital cities, online:

http://www.swi.psy.uva.nl/usr/beckers/index.html.

Beckmann, J. (Ed.) 1998, The virtual dimension: Architecture, Representation, and Crush Culture,

Princeton Architectural Press, New York.

Bell, D. (1979): The Social Framework of the Information Society, in The Microelectonics

Revolution, (Ed, T. Foster), Basil Blackwell, Oxford.

Benedikt, M. (Ed.) 1991, Cyberspace: First Step, MIT Press, Cambridge, MA.

Benedikt, M. (1995): On cyberspace and virtual reality, in Man and Information Technology, IVA,

Stockholm, pp. 42.

Besselaar, v. d., P., M., I. and Beckers, D. (2000): Digital Cities. Organization, content and use, in

Digital Cities: Technologies, Experiences, and Future Perspectives, Lecture Notes in

Computer Science 1765, (Eds, T. Ishida and K. Isbister), Springer-Verlag, Berlin, pp. 18-32.

Bloomer, K. C. and Moore, C. W.: 1977, Body, Memory, And Architecture, Yale University Press,

New Haven.

Borner, K. (2002): Twin World: Augmenting, Evaluating, and Studing, in Digital Cities II:

computational and socialogical approaches, (Eds, M. Tanabe, P. v. d. Besselaar and T. Ishida),

Springer, Berlin Heidelberg, pp. 257-269.

Bovy, P. H. L. and Stern, E. (Eds.): 1990, Route Choice: Wayfinding in Transport networks, Kluwer

Academic Publishers, Netherlands.

Boyer, C. M.: 1996, CyberCities: Visual Perception in the Age of Electronic Communication,

Princeton Architectural Press, New York.

Branda, L.: 1993, Computers as Theatre Reading, Addison Wesley, MA.



108

Bridges, A. and Charitos, D.: 1997, "On architectural design in virtual environments", Design

Studies, 18, No.2, 143-154.

Calvino, I.: 1986, INVISIBLE CITIES, Harvest Books.

Castells, M.: 1989, The Information City: Information Technology, Economic Restructuring and the

Urban-Regional Process, Blackwell, Oxford.

Castells, M.: 1996, THE INFORMATION AGE: ECONOMY, SOCIETY AND CULTURE, Basil

Blackwell, Oxford.

Castells, M.: 2000, The rise of the network society, Blackwell., Oxford.

Casti, J. L.: 1996, Would-Be Worlds: How Simulation is Changing the Frontiers of Science, John

Wiley, New York.

Chang, Y. L.: 2002, "Cyberspatial Cognition Approach to Thread Digital City in Physical City",

in, ACADIA 2002, California State Polytechnic University, Pomona, pp. (full paper

accepted).

Chang, Y. L.: 2003a, "Dual Interface Between Physical and Digital Cities, Cyberspatial Cognitive

Approach to Thread Digital City in Physical City", in, Proceedings of the 8th Conference

on CAADRIA, Faculty of Architecture, Rangsit University, Thailand, pp. 523-535.

Chang, Y. L.: 2003b, "The prototype of Digital Cities on line: A cognition-oriented approach for

spatially metaphorical model", in, Proceedings of the 8th Conference on CAADRIA, Faculty

of Architecture, Rangsit University, Thailand, pp. 651-660.

Chang, Y. L., Lee, Y. Z. and Liu, Y. T.: 2002, "Construction of Digital City in Physical City:

Cyberspatial Cognition Approach to the project of HsinChu digital city in Taiwan", in A.

R. M. Eshaq, C. W. Khong, K. T. Neo, M. Neo and S. N. A. S. Ahmad (eds.), Proceedings

of the Seventh Conference on CAADRIA, Prentice Hall, Faculty of Creative Multimedia,

Multimedia University Malaysia, pp. 109-116.

Chen, H., Houston, A. L., Sewell, R. R. and Schatz, B. R.: 1998, "Internet Browsing and

Searching: User Evaluations Category Map and Concept Space Techniques", Journal for

the American Society for Information, 49(7), 582-603.

Chen, J. L. and Stanney, K. M.: 1999, "A Theoretical Model of Wayfinding in Virtual

Environments:Proposed Strategies for Navigational Aiding", Presence, 8, 671-685.

Chen, Y. J. and Chen, C. Y.: 2000, "THE REPRESENTATION OF INFORMATION

STRUCTURE IN THE CYBER WORLD: A space cognition approach", in B. K. Tan, M.

Tan and Y. C. Wong (eds.), Proceedings of the Fifth Conference on CAADRIA, CASA,

Singapore, pp. 351-356.

Chien, S.-F. and Flemming, U.: 2002, "Design space navigation in generative design systems",

Automation in Construction, 11, 1-22.

Chiu, M. L.: 2001, "A Study of Spatial Contexts and Design Interfaces in the Virtual

Environment", Journal of Architecture, 35, 123-146.

Chiu, M. L., Lin, Y. T., Tseng, K. W. and Chen, C. H.: 2000, "Museum of Interface: designing the

virtual enviroment", in B. K. Tan, M. Tan and Y. C. Wong (eds.), CAADRIA, CASA,

Singapore, pp. 471-480.

Couclelis, H.: 2002, The social construction of the digital city, online:

http://www.geog.ucsb.edu/classes/Geog180/Dig_Cities_paper.doc.

Coyne, R.: 1995, Designing information technology in the postmodern age: from method to metaphor,



109

MIT Press, Cambridge, MA.

Crang, M., Crang, P. and May, J.: 1999, Virtual Geographies: Bodies, Space and Relations,

Routledge, London.

Curry, M. R.: 1998, Digital Places: Living with geographic information technologies, Routledge,

London.

Dahlback, N. (1998): EXPLORING NAVIGATION: On Spaces and Navigation In and Out of the

Computer, in Towards a Framework for Design and Evaluation of Navigation in Electronic

Spaces, (Ed, N. Dahlback), SICS Technical Report T98.

Darken, R. P.: 1996, Navigating in Large Virtual Worlds, Engineering and Applied Science, The

George Washington University, D.C., online:

http://www.seas.gwu.edu/~sibert/darken/publications/Navigating_IJHCI95/navigating.ht

ml.

Darken, R. P. and Banker, W. P.: 1988, "Navigating in Natural Environments: A Virtual

Environment Training Transfer Study", in, Proceedings of VRAIS'98, pp. 12-19.

Darken, R. P. and Peterson, B.: 2001, Spatial Orientation, Wayfinding, and Representation,

Handbook of Virtual Environment Technology, K. Ed., Stanney.

Darken, R. P. and Sibert, J. L.: 1993, "A toolset for navigation in virtual environments", in,

Proceedings of ACM User Interface Softwave and Technology, pp. 157-165.

Darken, R. P. and Sibert, J. L.: 1996, "Navigating in Large Virtual Worlds", International Journal

of Human-Computer Interaction, 8(1), 49-72.

Dieberger, A. and Frank, A. U.: 1998, "A city metaphor to support navigation in complex

information spaces", Journal of Visual Languages and Computing, 9, 597-622.

Dodge, M.: 1996, "Mapping the World Wide Web", GIS Europe, 5, 22-24.

Dodge, M. and Kitchin, R.: 2001, Mapping Cyberspace, Routledge, London.

Dodge, M., Smith, A. and Doyle, S.: 1997, "Virtual Cities on the World-Wide Web Towards a

Virtual City Information System", Urban Science, 6, 26-29.

Doel, M. A. and Clarke, D. B. (1999): Virtual worlds: Simulation, suppletion, s(ed)uction and

simulacra, in Virtual Geography: Bodies, Space and Relations, (Eds, M. Crang, P. Crang and

J. May), Routledge, London, pp. 261-283.

Donath, J. S.: 1997, Inhabiting the virtual city: the design of social environment for electronic

communities, online: http://persona.www.media.mit.edu/thesis/cover.html.

Draper, M.: 1995, Exploring the Influence of a Virtual Body on Spatial Awareness, online:

http://www.hitl.washington.edu/publications/draper/th-95-1.pdf.

Dursteler, J. C. (2002) In InfoVis.net.

Dutton, W. H., Blumler, J. G. and Kraemer, K. L. (Eds.): 1987, Wired Cities: Shaping the Future of

Communications, The Washington Program-Annenberg School of Communications, G. K.

Hall & Co., Boston.

Eran Sadek Said, B. M. S., Sayed Jamaludin, B. S. A. and Mohd. Rosdi, B. M. K.: 2005, The

Design and Development of a Virtual 3D City Model, online:

http://www.malaysiagis.com/gis_in_malaysia/articles/article47.pdf.

Fathy, T. A.: 1991, TELECITY: Information Technology and Its Impact on City Form, Praeger, New

York.

Foucault, M.: 1986, "Of other space", Diacritics, 16(1), 22-27.



110

Fourkas, V.: 2002, The Development and Operation of Virtual Manchester(s), 1989-2001: A

Research Report, Online Planning Journal, online: December 2002

http://www.onlineplanning.org.

Freksa, C., Brauer, W., Habel, C. and Wender, K. F. (Eds.): 2000, Spatial Cognition II: Integrating

Abstract Theories, Empirical Studies, Formal Methods, and Practical Applications, Springer,

Hamburg.

Geary, J. (1998) In TIME, VOL.151 NO. 26.

Gibson, w.: 1984, Neuromancer, Grafton Books, London.

Gloor, P.: 1997, Elements of Hypermedia Design: Techniques for Navigation & Visualization in

Cyberspace, Birkhauser, Boston.

Goffman, E.: 1959, The Presentation of Self in Everyday Life, Doubleday, Garden City, N.Y.

Gottdiener, M. and Lagopoulos, A. p. (Eds.): 1986a, The City and the Sign: An Introduction to

Urban Semiotics, Columbia University Press, New York.

Gottdiener, M. and Lagopoulos, A. p. (1986b): Introduction, in The City and the Sign: An

Introduction to Urban Semiotics, (Eds, M. Gottdiener and A. p. Lagopoulos), Columbia

University Press, New York, pp. 1-22.

Gouveia, L. B. and Gouveia, J. B.: 2001, Connecting the real and the virtual world: a discussion

on measuring digital cities impact, online:

http://www2.ufp.pt/~lmbg/com/gd_ws_capsi02.pdf.

Graham, S.: 1992, "Electronic Infrastructures and the City: Some emerging Municipal Policy

Roles in the UK", Urban Studies, 29, No5, 755-781.

Graham, S.: 1995, "Cyberspace and the City", Town and Country Planning, 64(8), 198-201.

Graham, S. (1996): Imagining the Real-Time City - Telecommunications, Urban Paradigms and

the Future of Cities, in Imagining Cities, (Eds, S. Westwood and J. Willams), Routledge,

London.

Graham, S.: 1997a, "Cities in the real-time age: the paradigm challenge of telecommunications to

the conception and planning of urban space", Environment and Planning A, 29, 105-127.

Graham, S.: 1997b, "Telecommunications and the Future of Cities: Debunking the Myths", Cities,

14, No 1, 21-29.

Graham, S. and Aurigi, A.: 1997, "Virtual Cities, Social Polarisation and the Crisis in Urban

Public Space", Journal of Urban Technology, 4, No.1, 19-52.

Graham, S. and Marvin, S.: 1996, Telecommunications and the City: Electronic Spaces, Urban

Places, Routledge, London.

Graham, S. and Marvin, S.: 1999, Planning Cyber-Cities ? Integrating Telecommunications into

Urban Planning, online: http://www.ncl.ac.uk/cut/docs/tpr.pdf.

Graham, S. and Marvin, S.: 2001, Splintering urbanism: networked infrastructures, technological

mobilities and the urban condition, Routledge, London.

Gronbak, K. and Trigg, R. H.: 1999, From Web To Workplace: Designing Open Hypermedia System,

The MIT Press, Cambrige, Massachusetts.

Gumpert, G. and Drucker, S. (2002): Privacy, Predictability or Serendipity and Digital Cities, in

Digital Cities II: computational and socialogical approaches, (Eds, M. Tanabe, P. v. d.

Besselaar and T. Ishida), Springer, Berlin Heidelberg, pp. 26-40.

Gurstein, M.: 1999, Strategies for On-Line Service Delivery to Digitized Communities, online:



111

http://www.techbc.ca/~Gurstein.

Hall, P.: 1988, CITIES IN CIVILIZATION: Culture, Innovation, and Urban Order, WC2H 9EA,

London.

Harnish, R. M.: 2002, Minds, Brains, Computers: An Historical Introduction to the Foundations of

Cognitive Science, Blackwell, Oxford, Massachusetts.

Harvey, D.: 1973, Social Justice and the City, Basil Blackwell, Oxford.

Harvey, D.: 1989, The Condition of Postmodernity: an enquiry into the origins of cultural change,

Blackwell, Oxford.

Hillier, B.: 1996, Space is the machine: A configuration theory of architecture, Cambrige University

Press, Cambrige.

Hillier, B. and Hanson, J.: 1984, The Social Logic of Space, Cambrige University Press, Cambrige.

Horan, T. A.: 2000a, Digital Places: Building our city of bits, ULI, Washington, D.C.

Horan, T. A.: 2000b, "A new civic architecture: bringing electronic space to public space",

Journal of Urban Technology, 7(2), 59-83.

Huttson, M.: 1998, Metaphors, Brown University, online:

http://www.scholars.nus.edu.sg/cpace/infotech/hutson/metaphors.html.

Ingram, R.: 2001, Building virtual worlds: a city planning perspective, Online Planning Journal,

online: http://www.casa.ucl.ac.uk/planning/articles31/vcity.htm.

Ingram, R. and Benford, S.: 1995, "Improving the legibility of virtual environments", in, Second

Enrographics Workshop on Virtual Environments, Monte Carlo, pp. 211-223.

Ishida, T. (2000): Understanding Digital Cities, in Digital Cities: Experiences, Technologies and

Future Perspectives Lecture Notes in Computer Science, Vol. 1765 (Eds, T. Ishida and K.

Isbister), Springer-Verlag.

Ishida, T. (2001): Digital City: Bridging Technologies and Humans, in AMT 2001, LNCS 2252, (Ed,

J. Liu), Springer-Verlag, Berlin Heidelberg, pp. 2.

Ishida, T.: 2002, "Digital City Kyoto", COMMUNICATIONS OF THE ACM, 45, No.7, 76-81.

Ishida, T. (2005): Activities and Technologies in Digital City Kyoto, in Digital Cities III:

Information Technologies for Social Capital: Cross-cultural Perspectives., Vol. 3081 (Ed, S. K.

Peter van den Besselaar), Springer Berlin, Heidelberg, pp. 166-187.

Ishida, T. and Isbister, K. (Eds.): 2000, Digital Cities: Technologies, Experiences, and Future

Perspectives, Springer, Berlin Heidelberg.

Jacobs, K.: 1990, "Design for an Unreal World", Metropolis, 10(2):40-3, 65-77.

Jianyu, C., Feng, L. and Ganglun, C.: 2002, "Researches on city entrance space from in IT era",

NEW ARCHITECTURE, NO.85, 43-46.

Johnston, R. J., Gregory, D., Pratt, G. and Watts, M. (Eds.): 2000, The Dictionary of Human

Geography, Blackwell, Oxford.

Jordan, T.: 1999, Cyberpower: The Culture and Politics of Cyberspace and the Internet, Routledge,

London.

Koda, T. (2005): Talking Digital Cities: Connecting Heterogeneous Digital Cities via the

Universal Interface, in Digital Cities III: Information Technologies for Social Capital:

Cross-cultural Perspectives., Vol. 3081 (Ed, S. K. Peter van den Besselaar), Springer Berlin,

Heidelberg, pp. 233-244.

Kosslyn, S.: 1989, "Understanding Charts and Graphs." Applied Cognitive Psychology, 3, 185-226.



112

Koutamanis, A., Timmermans, H. and Vermeulen, I. (Eds.): 2001, Visual Databases in Architecture:

Recent Advances in Design and Decision Making, Avebury, Brookfield.

Krieg-Bruckner, B., Rofer, T., Carmesin, H.-O. and Muller, R. (1998): A Taxonomy of Spatial

Knowledge for Navigation and Its Application to the Bremen Autonomous Wheelchair, in

Spatial Cognition: An Interdisciplinary Approach To Representing and Processing Spatial

Knoledge, (Eds, C. Freksa, C. Habel and K. F. Wender), Springer, Hamburg, pp. 373-398.

Krier, R.: 1979, Urban Space, Academy Editions, London.

Kryssanov, V. V., Okabe, M., Kakusho, K. and Minoh, M. (2001): A Semiotic Model of

Communication and its Implications for the Digital City Development, in LNCS, pp.

261-272.

Kryssanov, V. V., Okabe, M., Kakusho, K. and Minoh, M.: 2002a, "Communication in Digital

Cities", IEICE Technical Report SIG-AI, 101, No.535, 33-40.

Kryssanov, V. V., Okabe, M., Kakusho, K. and Minoh, M. (2002b): Communication of Social

Agents and the Digital City -- A Semiotic perspective, in Digital Cities II: computational

and socialogical approaches, (Eds, M. Tanabe, P. v. d. Besselaar and T. Ishida), Springer,

Berlin Heidelberg, pp. 56-70.

Kuhn, W. and Blumenthal, B.: 1996, "Kuhn, W. and Blumenthal, B. (1996). Spatialization:

Spatial Metaphors for User Interfaces", in, ACM Conference on Human Factors in

Computing Systems, Tutorial Notes., pp. 346.

Kuipers, B.: 1978, "Modeling Spatial Knowledge", Cognitive Science, 2, 129-153.

Kuipers, B. (1983): The Cognitive Map: Could It Have Been Any Other Way?, in Spatial

Orientation: Theory, Research, and Application,, (Eds, H. L. Pick and L. P. Acredolo), Plenum

Press, New York, pp. 345-359.

Kwan, M. P.: 2001, "Cyberspatial cognition and individual access to information: the behavioral

of cybergeograghy", Eviroment and Planning B: Planning and Design, 28, 21-37.

Lakoff, G. and Johnson, M.: 1980, Metaphors we live by, University of Chicago Press, Chicago.

Lakoff, G. and Johnson, M.: 1999, Philosophy in the Flesh: The Embodied Mind and its Challenge to

Western Thought, University of Chicago Press, Chicago.

Laszlo, E., Masulli, I., Artigiani, R. and Cs'anyi, V. (Eds.): 1993, The Evolution of Cognitive Maps:

new paradigms for the twenty-first centry, Gordon and Breach, Amsterdam.

Lefebvre, H.: 1991, The Production of Space, Blackwell, Oxford.

Lefebvre, H. (1991/1974): Openings and conclusions, in The Production of Space, Blackwell, Oxford,

pp. 401-423.

Leplow, B., Holl, D., Zeng, L. and Mehdorn, M. (1998): Spatial orientation and spatial memory

within a 'locomotor maze' for human, in Spatial Cognition: An Interdisciplinary Approach

To Representing and Processing Spatial Knoledge, (Eds, C. Freksa, C. Habel and K. F.

Wender), Springer, Hamburg, pp. 429-446.

Lepore, E. and Pylyshun, Z. (Eds.): 1999, What is Cognitive Science?, Blackwell, Massachusetts.

Li, F., Whalley, J. and Williams, H.: 2001, "Between physical and electronic spaces: the

implications for organisations in the networked economy", Environment and Planning A,

33, 699-716.

Light, J. S. (1999): From city space to cyberspace, in Virtual Geography: Bodies, Space and

Relations, (Eds, M. Crang, P. Crang and J. May), Routledge, London, pp. 109-130.



113

Light, S. J.: 1996, "Editorial: Developing the Virtual Landscape", Environment and Planning D:

Society and Space, 14, 127- 131.

Lin, H. T. and Chiu, M. L.: 2002, "FROM URBAN LANDSCAPE TO INFORMATION

LANDSCAPE", in A. R. M. Eshaq, C. W. Khong, K. T. Neo, M. Neo and S. N. A. S.

Ahmad (eds.), Proceedings of the Seventh Conference on CAADRIA, Prentice Hall, Faculty

of Creative Multimedia, Multimedia University Malaysia, pp. 101-108.

Linturi, R., Koivunen, M.-R. and Sulkanen, J. (2000): Helsinki Arena 2000 - Augmenting a Real

City to a Virtual One, in Digital Cities, Vol. LNCS 1765 (Eds, T. Ishida and K. Isbister),

Springer-Verlag, Berlin Heidelberg, pp. 83-96.

Liu, Y. T.: 2000, "The evolving concept of space: From Hsinchu Museum of Arts to Digital City

Art Center", ACADIA Quarterly, 19, 9-11.

Liu, Y. T. (Ed.) 2001a, Defining Digital Architecture: The 2000 FEIDAD Award, Dialogue, Taipei.

Liu, Y. T.: 2001b, "Spatial representation of design thinking in virtual space", in J. S. Gero and B.

Tversky (eds.), Visual and Spatial Reasoning in Design II, Key Centre of Design

Computing and Cognition, University of Sydney, Australia, pp. 25-40.

Liu, Y.-T., Chang, Y.-Y. and Wong, C.-H.: 2000, "Someone Somewhere Some Time in the Middle

of Nowhere: Some Observations of Spatial Sense Formation in the Internet", in, pp.

37-41.

Luke, T. W. (1996): Identity, Meaning and Globalization: Detraditionalization in Postmodern

Space-Time Compression, in Detraditionalization, (Eds, p. Heelas, S. Lash and P. Morris),

Blackwell, Oxford, pp. 123-125.

Lynch, K.: 1960, The Image of The City, MIT Press, Cambridge, MA.

Lynch, K.: 1981, Good City Form, MIT Press, Cambrige.

Maher, M. L.: 1999, "Design the virtual campus as a virtual world", in, Proceedings of CSCL 99,

Standard University, pp. 376-382.

Maher, M. L., Skow, B. and Cicognani, A.: 1999, "Designing the virtual campus", Design Studies,

20, 319-342.

Mallot, H. A., Gillner, S., Veen, H. A. H. C. v. and Bulthoff, H. H. (1998): Behavioral experiments

in spatial cognition using virtual reality, in Spatial Cognition: An Interdisciplinary

Approach To Representing and Processing Spatial Knoledge, (Ed, K. F. Wender), Springer,

Hamburg, pp. 429-446.

Markham, A. N.: 1998, Life Online: Researching Real Experience in Virtual Space, Altamira Press,

Walnut Creek CA.

Massey, D., Allen, J. and Pile, S. (Eds.): 1999, City Worlds, Routledge, London.

McAndrew, F. T.: 1993, Environmental Psychology, Brooks/Cole, CA.

McCaffery, L. (Ed.) 1991, Storming the reality studio :a casebook of cyberpunk and postmodern

science fiction, Duke University Press, Durham.

Mcknight, C., Dillon, A. and Richardson, J. (Eds.): 2003, Hypertext In Context, The Cambridge

Serier On Electronic Publishing, http://telecaster.lboro.ac.uk/HiC/HiC.html.

McKnight, C., Dillon, A. and Richardson, J. (Eds.): 2003, Hypertext: A Psychological Perspective,

The Cambridge Serier On Electronic Publishing,

http://telecaster.lboro.ac.uk/HaPP/HaPP.html.

McLuhan, M.: 1964, Understanding media : the extensions of man, McGraw-Hill, New York.



114

Medin, D. L., Ross, B. H. and Markman, A. B.: 2001, Cognitive Psychology, Harcourt, Orlando.

Meyrowitz, J.: 1985, No sense of place: The impact of electronic media on social behavior, Oxford

University Press, New York.

Mitchell, W. J.: 1995, City of Bits: Space, Place, and the Infobahn, MIT Press, Cambridge, MA.

Mitchell, W. J. (1999a): The city of bits hypothesis, in High Technology and Low-income

Communities: Prospects for the Positive Use of Advanced Information Technology, (Eds, D. A.

Schon, B. Sanyal and W. J. Mitchell), MIT Press, Cambridge, MA, pp. 105-129.

Mitchell, W. J.: 1999b, E-topia urban life,jim-but not as we know it, MIT Press, Cambridge.

Mitchell, W. J. (1999c): Replacing place, in The Digital Dialect: New Essays on New Media, (Ed, P.

Lunenfeld), MIT press, Cambridge, MA., pp. 112-128.

Mitchell, W. J. (2000): Designing the digital city, in Digital Cities: Technologies, Experiences, and

Future Perspectives, Lecture Notes in Computer Science 1765, (Ed, T. I. a. K. Isbister),

Springer-Verlag, Berlin Heidelberg, pp. 1-6.

Mumford, L.: 1961, The City in History, Harcourt Brace Jovanovich, New York.

Murray, C. D., M., B. J., J., W. A., Pettifer, S. and Gibson, S.: 2000, "Navigation, wayfinding, and

place experience within a virtual city", Presence: Teleoperators & Virtual Environments, 9,

435-447.

Neisser, U.: 1976, Cognition and Reality, Principles and implications of cognitive Psychology,

Freeman and Company, W.H.

Norberg-Shulz, C.: 1979, Genius Loci: Towards a Phenomenology of Architecture, Rizzoli, Electa.

Norberg-Shulz, C.: 1986, Architecture: Meaning and Place, Rizzoli, Electa.

Novak, M. (1991): Liquid architectures in cyberspace, in Cyberspace: First Step, (Ed, M. Benedikt),

MIT Press, Cambridge, MA., pp. 225-254.

Nunn, S. and Rubleske, B. J.: 1997, "Webbed Cities and Development of the National

Information Highway: The Creation of World Wide Web Sites by U.S. City

Governments", Journal of Urban Technology, 4, No.1, 53-80.

Okazaki, S.: 2003, cognition in virtual cities, online:

http://www.digitalcity.jst.go.jp/research/ninchi/index-e.html.

Olson, D. R. and Bialystok, E. (Eds.): 1983, Spatial Cognition: The Structure and Development of

Mental Representations of Spatial Relations, Lawrence Erlbaum Associates, New Jersey.

Oman, C. M., Shebilske, W. L., Richards, J. T., Tubre, T. C., Beall, A. C. and Natapoff, A.: 2000,

"Three dimensional spatial memory and learning in real and virtual environments",

Spatial Cognition and Computation, 2, 355-372.

Osberg, K. M.: 1993, Spatial Cognition in the Virtual Environment, College of Education,

University of Washington, online.

Ostwald, M. J. (1997): Virtual urban futures, in Virtual politics: identity & community in cyberspace,

(Ed, D. Holmes), Sage, London, pp. 125-144.

Passini, R.: 1984, Wayfinding in Architecture, Van Nostrand Reinhold, New York.

Peng, C., Chang, D. C., Jones, P. B. and Lawson, B.: 2002, "On an alternative framework for

building virtual cities: supporting urban contextual modelling on demand", Environment

and Planning B: Planning and Design, 29, 87-103.

Perkin, H.: 1996, The Third Revolution: professional elites in the modern world, Routledge, London.

P'eruch, P., Belingard, L. and Thinus-Blanc, C. (2000): Transfer of spatial knowledge from



115

virtural to real environments, in Spatial Cognition II, (Eds, C. Freksa, W. Brauer, C. Habel

and K. F. Wender), Springer, Hamburg, pp. 253-264.

Peterson, B.: 1998, The Influence of Whole-Body Interaction on Wayfinding in Virtual Reality, Master

of Science in Engineering, University of Washington, online:

http://www.hitl.washington.edu/publications/r-98-3/title.html.

Pietsch, S. M.: 2000, "Computer visualisation in the design control of urban environments:a

literature review", Environment and Planning B: Planning and Design, 27, 521-536.

Poster, M.: 1990, The Mode of Information: poststructuralism and social context, Polity, Cambrige.

Poster, M.: 1995, The Second Media Age, Polity, Cambrige.

Pred, A.: 1983, "Structuration and Place: On the Becoming of Sense of Place and Structure of

Feeling", Journal for the Theory of Social-Behavior, 13, No. 1, 45-68.

R.Downs and Stea, D. (1973): Cognitive Representations, in Image and the Environment, (Eds,

R.Downs and D. Stea), Aldine, Chicago, pp. 79-86.

Raubal, M. and Winter, S. (2002): Enriching Wayfinding Instructions with Local Landmarks, in

Lecture Notes in Computer Science 2478, Springer-Verlag, Berlin Heidelberg, pp. 243-259.

Relph, E.: 1976, Place and Placelessness, Pion, London.

Rheingold, H.: 1991, Virtural reality, Secker & Warburg, London.

Rheingold, H.: 1994, The Virtural community: surfing the internet, Minerva, London.

Ricardo, C. and Jose, I.: 2002, "Hypermedia approaching to digital cities: 3D Maracaibo

Project", in K. Koszewski and S. Wrona (eds.), the 20th Conference on Education in

Computer Aided Architectural Design in Europe, Warsaw University of Technology,

Warsaw, pp. 417-421.

Robins, K. (1995): Cyberspace and the world we live in, in Cyberspace/Cyberbodies/Cyberpunk,

(Eds, M. Featherstone and R. Burrows), Sage, London, pp. 135-156.

Ronald T. Azuma, Y. B., Reinhold Behringer, Steven K. Feiner, Simon Julier and Blair MacIntyre:

2001, "Recent Advances in Augmented Reality", Computer Graphics and Applications, Vol.

21, No. 6, 34-47.

Rossi, A.: 1982, The Architecture of the City, The MIT Press, New Yourk.

Rustema, R.: 2001, The Rise and Fall of DDS: evaluating the ambitions of Amsterdam's Digital

City, online: http://reinder.rustema.nl/dds/rise_and_fall_dds.html.

Schon, D. A. (1993): Generative Metaphor: A Perspective on Problem-setting in Social Policy, in

Metaphor and Thought, (Ed, A. Orthony), Cambridge University Press, Cambridge, pp.

137-163.

Schuler, D.: 1996, New community networks, ACM Press, New York.

Schuler, D. (2002): Digital Cities and Digital Citizens, in Digital Cities II: computational and

socialogical approaches, (Eds, M. Tanabe, P. v. d. Besselaar and T. Ishida), Springer, Berlin

Heidelberg, pp. 71-85.

Schultze, U. and Orlikowski, W. J.: 2001, "Metaphors of virtuality: shaping an emergent reality",

Information and Organization, 11, 45-77.

Shiffman, H. R.: 1982, Sensation and Perception: An Integrated Approach, John Wiley & Sons, New

York.

Shiode, N.: 2000, "Urban planning, information technology, and cyberspace", Journal of Urban

Technology, 7(2), 105-126.



116

Shiode, N.: 2001, "3D urban models: recent developments in the digital modelling of urban

environments in three-dimensions", GeoJournal, 52(3), 263-269.

Siegel, A. and White, S. (Eds.): 1975, The development of spatial representations of large-scale

envi-ronments, Academic Press, New York.

Soja, E. W.: 1996, Thirdspace, Blackwell, Oxford.

Soja, E. W.: 2000, Postmetropolis, Blackwell, Oxford.

Solso, R. L.: 1995, Cognitive psychology, Allyn and Bacon, Boston.

Spencer, C., Blades, M. and Morsley, K. (Eds.): 1989, The Child in the Physical Environment: The

Development of Spatial Knowledge and Cognition, John Wiley & Sons, Great Britain.

Squire, L. R. and Kandel, E. R.: 1999, Momery: From Mind to Molecules, W.H. Freeman And

Company, New York.

Stafford, B.: 1994, Decision and control: the meaning of operational research and management

cybernetics, John Wiley & Sons, New York.

Staple, G. C.: 1995, Notes on Mapping the Net: From Tribal Space to Corporate Space,

Telegeography, online: http://www.telegeography.com/resources/mapping.html.

Stiles-Davis, J., Kritchevsky, M. and Bellugi, U. (Eds.): 1988, Spatial Cognition: Brain Bases and

Development, Lawrence Erlbaum Associates, New Jersey.

Strate, L.: 1999, "The varieties of cyberspace: problems in definition and delimitation", Western

Journal of Communication, 63, 382-413.

Strate, L. (2000): Hypermedia, Space, and Dimensionality, in The Emergine Cyberculture: Literacy,

Paradigm, and Paradox, (Eds, S. B. Gibson and O. O. Oviedo), Hampton Press, NJ, pp.

267-286.

Tanabe, M., Besselaar, P. v. d. and Ishida, T. (Eds.): 2002, Digital Cities II: computational and

socialogical approaches, Springer, Berlin Heidelberg.

Tanney, S. H.: 1999, A Spatial Language for the Design of Digital Information Places, Master of

Industrial Engineering, University of Washington, online:

http://www.hitl.washington.edu/publications/r-99-13/.

Taylor, H. A. and Tversky, B.: 1996, "Perspective in spatial descriptions", Journal of Memory and

Language, 35, 371-391.

Tehranian, K. K.: 1995, Modernity, Space and Power: American City in Discourse and Practice,

Hampton Press, Cresskill, NJ.

Tezuka, T., R. Lee, H. T. and Kambayashi, Y.: 2001, "Web-Based Inference Rules for Processing

Conceptual Geographical Relationships", in, Proc. of the 2nd Int. Conf. on Web

Information Systems Engineering, The 1st Int. Workshop on Web Geographical Information

Systems, Kyoto, pp. 375-384.

Thorndyke, P. and Hayes-Roth, B.: 1982, "Differences in spatial knowledge acquired from maps

and navigation", Cognitive Psychology, 14, 560-589.

Thorndyke, P. W. and Goldin, S. E. (1983): Spatial learning and reasoning skill, in Spatial

Orientation:Theory, Research and Application, (Ed, L. P. A. H.L. Pick), Plenum, New York,

pp. 195-217.

Townsend, A. M.: 2001, "The Internet and the rise of the new network cities1969-1999",

Environment and Planning B: Planning and Design, 28, 39-58.

Trefil, J.: 1994, A Scientist in the City, Anchor.



117

Tuan, Y.-F.: 1977, Space and Place: The Perspective of Experience, Edward Arnold,

London.

Turkle, S.: 1995, Life on the screen : identity in the age of the Internet, Simon &Schuster, New York.

Waal, M. D.: 1996, An Essay on the Experience of the Millennial City, online:

http://www.mw.dds.nl/november2019/stad8.htm.

Webber, F.: 1995, Theories of the Information Society, Routledge, London.

Weber, M.: 1976, The Protestant Ethic and the spirit of capitalism, George Allen & Unwin, London.

Wenz, K.: 2003, Cybertextspace, online: http://www.scholars.nus.edu.sg/cpace/ht/wenz/.

Wertheim, M.: 1997, The Pearly Gates of Cyberspace: A History of Space from Dante to the Internet,

Commercial Press, Ltd.

Wheeler, J., Aoyama, Y. and Warf, B. (Eds.): 2000, Cities in the Telecommunications Age: The

Fracturing of Geographies, Routledge, New York and London.

Wong, C. H., Liu, Y. T. and Chen, S. C.: 2001, "Is Cyberspace A Space? A preliminary

exploration of the spatial phenomena in the internet", in J. S. Gero, s. Chase and m.

Rosenman (eds.), CAADRIA2001, Key Centre of Design Computing and Cognition,

University of Sydney, pp. 189-194.

Yeap, W. K. and Jefferies, M. E.: 2000, "On early cognitive mapping", Spatial Cognition and

Computation, 2, 85-116.

Zeki, S.: 1999, Inner Vision: An Exploration of Art and the Brain, Oxford University Press, New

York.

Zevi, B.: 1993, Architecture as space: how to look at architecture, Da Capo Press, New York.

Zhu, W. Y.: 1995, Space, Symbol, City: A theory of urban design, Shu Xin, Taipei.

Zook, M. A.: 1998, Digital Cities of Tomorrow: Information Technologies and the

Practice of City Planning, online: http://socrates.berkeley.edu/~zook/pubs/.


