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中 文 摘 要 ： 近年來，由於社會變遷與電子資訊快速流通，消費者對產品

的需求變化很大，選購產品的偏好複雜而難以掌握，使產品

設計的趨勢為強調滿足不同的顧客需求。因此，設計師在產

品開發過程中，需結合電腦資料庫的應用，以便快速產生產

品外形構想，同時能更貼近消費者的多元需求與偏好。感性

工學係經由解析人類的感性，有效結合商品化技術於商品特

性中。基本上，感性工學以工學的手法，將人的各種感性定

量化，再找出感性量與工學所使用的各種物理量間之高元函

數關係，作為工程發展時的基礎。基於感性工學與工程設計

間之鏈結與協調，尚在磨合時期，本研究計畫之重心為感性

語意差異的顧客需求設計分析，其發展係運用心理圖析量

表、因素分析、聯合分析與品質機能展開等方法於感性語意

差異及對應之產品造形特徵間之鏈結模式建構。本研究所建

立之整合感性工學與產品造形衍生系統，將可降低使用者需

求與設計師認知之差異，並鏈結使用者的需求與產品形態要

素，以提升設計工作之效率與品質。 

中文關鍵詞： 感性語意差異，因素分析，品質機能展開，仿生設計 

英 文 摘 要 ： In recent years, social changes and rapid development 

of electronic information technology has made 

consumers become variable in product requirements.  

Product design needs to satisfy different types of 

consumers.  As such, the designer must use computer 

database in the generation of product forms and at 

the same time meet consumer requirements and 

preferences.  Kansei engineering can effectively 

analyze the human emotion and reflect it on product 

characteristics.  In general, Kansei Engineering 

helps designers to quantify a variety of emotions and 

link with engineering aspects of design.  However, 

the linkage between emotion and rationality in 

product design is still very weak and needs further 

exploration.  The research project will integrate 

properties of emotion and rationality into the 

generation of product forms.  During the development 

process, Kansei semantic differential approach, 

factor analysis, conjoint analysis and quality 

function deployment will be used in a sequential 

connection for the first stage of product design.  It 

is expected that the development of the proposed 

approach will reduce the differential cognition 



between consumers and designers and link customer 

requirements with product form elements to help 

improve efficiency of design activity and quality. 

英文關鍵詞： Kansei Semantic Differential Approach, Factor 

Analysis, Quality Function Deployment, Synectics 
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中文摘要 

近年來，由於社會變遷與電子資訊快速流通，消費者對產品的需求變化很大，選購產品的偏

好複雜而難以掌握，使產品設計的趨勢為強調滿足不同的顧客需求。因此，設計師在產品開發過

程中，需結合電腦資料庫的應用，以便快速產生產品外形構想，同時能更貼近消費者的多元需求

與偏好。感性工學係經由解析人類的感性，有效結合商品化技術於商品特性中。基本上，感性工

學以工學的手法，將人的各種感性定量化，再找出感性量與工學所使用的各種物理量間之高元函

數關係，作為工程發展時的基礎。基於感性工學與工程設計間之鏈結與協調，尚在磨合時期，本

研究計畫之重心為感性語意差異的顧客需求設計分析，其發展係運用心理圖析量表、因素分析、

聯合分析與品質機能展開等方法於感性語意差異及對應之產品造形特徵間之鏈結模式建構。本研

究所建立之整合感性工學與產品造形衍生系統，將可降低使用者需求與設計師認知之差異，並鏈

結使用者的需求與產品形態要素，以提升設計工作之效率與品質。 

 

關鍵詞：感性語意差異，因素分析，品質機能展開，仿生設計 
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Integration of Kansei Semantic Differential Customer-Oriented Design Analysis and Rational Graphics 

Generation Model into the Development of Product Forms (I) 
 
 
英文摘要(Abstract) 

 
In recent years, social changes and rapid development of electronic information technology has 

made consumers become variable in product requirements.  Product design needs to satisfy different 
types of consumers.  As such, the designer must use computer database in the generation of product 
forms and at the same time meet consumer requirements and preferences.  Kansei engineering can 
effectively analyze the human emotion and reflect it on product characteristics.  In general, Kansei 
Engineering helps designers to quantify a variety of emotions and link with engineering aspects of 
design.  However, the linkage between emotion and rationality in product design is still very weak and 
needs further exploration.  The research project will integrate properties of emotion and rationality 
into the generation of product forms.  During the development process, Kansei semantic differential 
approach, factor analysis, conjoint analysis and quality function deployment will be used in a 
sequential connection for the first stage of product design.  It is expected that the development of the 
proposed approach will reduce the differential cognition between consumers and designers and link 
customer requirements with product form elements to help improve efficiency of design activity and 
quality.      

 

Keywords：Kansei Semantic Differential Approach, Factor Analysis, Quality Function Deployment, 
Synectics 
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一、前言 
 
面對競爭激烈的全球化市場，產品開發過程須透過市場調查的機制，來確認新產品能滿足顧客的

需求。為使產品在開發過程中減少企業無謂的損失，設計師在產品開發階段，不只要掌握忠實顧

客外，更要考量潛在顧客。但潛在顧客對產品外形的偏好，設計師較難掌握，尤其在產品外觀造

形為主的設計上，缺乏具說服性的量化數據，更難符合顧客的需求。再者，隨著大量製造的工業

化進程下，顧客對產品的自我意識逐漸提升，企業必須提供符合各種偏好的顧客族群，以增加企

業本身的形象、品牌精神與獲利能力。預測目標顧客族群的偏好，已成為產品設計階段的重要依

據。依此，如何在設計前期有效導入參與式設計，讓顧客參與產品開發的意見具有實質效用，存

在二項問題待改善: (1) 產品開發初期、若要加入顧客對產品外形的喜好及購買因素(諸如產品是

否符合他個人風格、與他的生活方式有所連結等)，使用問卷方式調查受測者之基本資料，性別、

年齡、月收入等，將難以確認該受測者是否為目標銷售族群。因此，區別該受測者為產品的目標

銷售群，必能使該產品符合潛在顧客之偏好。(2) 儘管以潛在顧客自行描繪之方式，能讓開發人

員直接瞭解受測者的喜好，但會因受測者的表達能力及時間限制，而有不同的認知，故如何減少

設計師與潛在顧客之產品外形認知之差異，將是值得探討的方向。 
感性工學是一個在設計領域的科學，可有效地將人的感性及感受對應到顧客的需求，並能以數值

及量化的形式來呈現，使所獲得的設計資訊更具參考價值。有鑑於顧客需求不易確認，而滿足顧

客需求對產品成功銷售具重要性，本研究擬建立由使用者輸入感性語彙，與參數化之關連作導向

來建立新產品之系統，降低使用者感性需求與設計師感性認知之差異，並且尋找影響感性之主要

產品型態要素，以提升產品造形設計之效率與成效。 
 
二、研究之目的 
 
本研究將整合感性語意差異法來進行顧客需求分析，並透過生活型態分析、因素分析與聯合分析

法來定義消費者及使用者族群，以確保這些顧客需求來自於該產品的消費族群或潛在消費族群。

當顧客需求與產品設計特徵確認後，再以品質機能展開法來建立兩者的關聯性，使得顧客需求與

產品設計特徵之間的轉換，可以更快速有效地進行，同時也提高此一程序系統化與自動化的可行

性。 
本研究選取智慧型行動裝置與滑鼠為案例進行初步之分析與探討。有關智慧型行動裝置與滑鼠設

計案例之選取，除考量這兩種產品為時下之 3C 電子產品，分別具有平直與曲面特徵之代表性產

品，非常適宜本研究之切入。未來將思考以有機幾何之理性造形進行產品之發展，以便進一步鏈

結消費者之感性訴求。 
 
三、文獻探討 
 
    本研究為有效整合感性語意差異的顧客需求設計之發展，其文獻探討將包含有顧客需求導向

的設計、感性工學與語意差異等。 
 
1.顧客需求導向的設計 
   近年來國內外學者強化顧客需求導向的設計，並且廣泛應用電腦輔助設計的功能，做為發展 
   產品造形與顧客做互動性的交流。蔡明琦（1999）利用產品的 3D 模型來獲取顧客對產品的 
   感覺意象，再以『類神經網路』軟體分析顧客對產品造形所對應的感覺意象，將評價結果轉 
   化為量化的資料庫，以建構出一個電腦輔助產品造形設計模式。徐嘉鴻（1999）運用虛擬實 
   境、電腦 3D 模擬的方式與網際網路的特性，完成以虛擬原型為基礎的設計資訊系統，藉車 
   體模型與人體模擬的設計資訊，輔助設計師於自行車裝配與騎乘關係上，將既有之相關研究 
   成果作一整合與應用，作為設計與決策的參考。陳勝忠（2000）藉由設計的概念評估階段導 
   入顧客參與之理念，結合網際網路之特性，使概念評估能經由網路跨平台之團體參與方式， 
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   以輔助設計師作概念評估之客觀決策依據。管倖生、林彥呈（2002），以感性工學的程序，建 
   構網頁設計系統。導入使用者的感性概念，探討何種網頁型態要素及感性語彙會影響使用者 
   操作上的認知，藉此提出網頁型態要素與感性語彙之間的關連性。曾惠民（2003）指出以感 
   性工學建構的 Pixel Style 網站的風格對使用者意象有關鍵性的影響。魏巧晴（2003）以工具 
   機車床設計為案例，結合 QFD、模糊理論、與 TOPSIS 分析，對於工業工程上，產品概念之 
   初步之決策肯定其在產品決策上能夠維持客觀性。陳智宣(2004) 運用美度測量方法將使用者 
   對畫面型使用者介面的意象量化，並透過倒傳遞類神經網路，尋找出美度要素與感性意象的 
   關連，以建立一個評價操作介面，提供設計師能快速掌握使用者對美度要素的認知，進而增 
   進電腦畫面的美感。陳冠傑(2004)以 TOPSIS 分析應用在數位相機外形與握持方式的矛盾選 
   擇最佳解。黃涵貞（2006）透過語意差異法（Semantic Differential Method）依據專家所配出 
   的 22 種不同的網頁色彩配色樣本，測試高齡者對其網頁色彩會有何種感覺意象，並對哪些 
   類型的配色有高度的喜好，以及不同性別是否會有認知差異。 
 
2.感性工學 
   1970 年代從日本開始發展，感性（Kansei）是來自日語，其主要意涵為當人見到一項產品時 
   心中經由腦內經驗累積所反應的意象，而感性工學就是把這種感覺應用於產品設計上，意圖 
   將此感覺傳遞給使用者的一種技術。一般而言，感性工學分成三個步驟:(1)討論產品所給使 
   用者的感覺，這樣的感覺通常都是以形容詞語彙來呈現的，並且將這些來自生理與心理的綜 
   合感覺分類。(2)感性工學通常都會利用電腦技術來進行應用，通常來說都會有以下的四個資 
   料庫，感性語彙資料庫、意象資料庫、知識資料庫、設計資料庫等。而利用如專家系統或是 
   類神經的運算法可以藉由以上的資料庫來使輸入的語彙轉換成為產品來表達。(3)利用邏輯性 
   的數學程式模組來進行感性語彙的解讀，也就是說明了根據相同的法則可以得到相同的結果。 
 
3.語意差異法(SD 法) 
   語意差異法(Semantic Differential Method，簡稱 SD 法)是由 Charles E. Osgood 等人於 1942 年 
   提出，其目的在幫助研究人員了解意象感覺，通常被視為用來評估非計量性的資料，以特定 
   項目在一定的評估尺度中作重要性的評量。SD 法是由被評估的事物、量尺、受測者等三個 
   要素構成。第一個要素是選定被評估的對象。第二個要素是選擇適合的評價尺度，這些尺度 
   是由成對的對立形容詞所構成的，數目大約以 10-30 個較合適，而評價的等級，一般常用的 
   是五級和七級。第三個要素是受測者，也就是樣本，樣本數最少要 30 人，才能得到較穩定 
   的資料。 
 
4.聯合分析法 
   聯合分析法早期稱為聯合衡量法（Conjoint Measurement），是由 Luce 及 Tukey 於 1964 年 
   提出。Green 及 Rao (1971)把聯合分析法應用於消費者研究。由於聯合分析法屬於多變量分 
   析方法之一種，適用於進行消費者心理判斷和偏好的衡量，其後更有許多學者針對聯合分析 
   的預測能力、有效性、可靠性、推估法及調查方法進一步深入研究，使得方法的功能及應用 
   性更具延展，在商業已廣被應用，無論是消費產品、工業產品、金融服務等，或新產品的評 
   估、定位、競爭分析、定價或市場區隔等方面皆成為不可或缺的分析工具，而本研究欲瞭解 
   各種屬性在選購中整體考量是否具重要性。 
   聯合分析法可說是一種人因顧客導向科技(Ergonomic Customer-oriented Technology)與產 
   品研發設計的系統性工程方法，能掌握市場趨勢(Market Trend)與顧客的需求，並確認哪些 
   設計特徵是重點目標項目，以縮短產品開發週期、增加顧客的滿意程度。聯合分析的一項基 
   本假設是：受測者是依據構成受測體的多個屬性(Attributes)來從事知覺和偏好的判斷。換 
   言之，消費者面對不同屬性水準組合成的異質性產品時，其購買決策是一種多重屬性的購買 
   決策行為 (Multi-attribute Purchase Decision)。這種多屬性購買決策背後的假設即在於： 
   產品之所以帶給人們效用不是因為產品本身而是由於產品的屬性使然。因此從行銷研究的觀 
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   點而言，將消費者的偏好認為是產品屬性的函數而非產品的函數。因此，產品的效用＝f（各 
   產品的屬性）。 
   聯合分析法是一種利用函數測定的技巧，所有的假設基礎皆以整合資料為主所建立的模型， 
   簡單表示如下 (Hair et al.，1995)： 
                                                 Y1=X1 +X2 +X3+… +Xn          (1) 

   其中 Y1 為可衡量或不可衡量的變數；X1，… ，Xn 則為可衡量的變數。因聯合分析適合於 
   用來瞭解消費者對潛在產品或服務預設屬性的聯合評估方法，提供研究者探索消費者對產品 
   偏好的組合，其特性主要如下： 
   (1)允許可衡量或不可衡量的應變數 
   (2)可使用分類的預測變數 
   (3)自變數與應變數具一般化關係，因此在統計分析上更具彈性。 
   聯合分析法的應用牽涉到以下幾種步驟：(1)偏好模式的選擇(2)資料蒐集方法(3)建立整體輪 
   廓法之受測體(4)呈現受測體(5)應變數的衡量尺度(5)估計方法。本研究採用成分效用值模 
   式。公式為： 

                                           
1

( )
P

j p pj
p

y f x


                  (2) 

其中，
( )p pjf x

為受測者對第 j 個受測體第 p個屬性水準的成分效用函數，此模式中若有 P 

個屬性，每個屬性皆有 Q個水準，則此模式有 P(Q-1)個參數值需要估計。 

 

5.形態分析法 
   形態分析法(Morphological Analysis) 是由瑞士天文學家 Zwicky 所創造的構想搜尋方法。 
   用一種系統化的分析方法來分析產品所有可能達成的造形。其實施步驟及原則有 3 個步驟： 
   (1)界定主要問題：將所需要解決的問題明確界定出來，並且為了讓主題明確，最好能加入輔 
   助說明。(2)尋找獨立因素：針對上述要解決的問題，按照其相關功能或特徵，列舉出相關的 
   獨立因素，最好以獨立的功能來表示。(3)列舉可行解答：針對各個獨立因素，詳細列出所有 
   可行的解決方案，並盡量以圖形表示，以幫助瞭解。形態分析法必須注意要點為：(1)所選定 
   的獨立因素，必須是在同一層面的特徵，並且互相獨立，沒有層屬關係。這些獨立因素的組 
   合要能包含所提出的問題。(2)為避免解答數目過於龐大，獨立因素最好不要超過八個。除此 
   之外，可以藉由限制條件的建立以縮減解答的數目。(3)各可行解答除了根據以往的經驗，也 
   該有創新性的解答。(4)在組合解答時，每個獨立因素只能挑選一個可行的解答。形態分析法 
   在造形的產生上，是快速而且經濟有效的系統化方法，但是有時在構想發散後，無法適時的 
   收斂，而且方案選擇的質與量是否能達成特定的要求，則必須仰賴專業知識的協助，以便作 
   構想有效的發散，並減少發散的時間。形態分析法是將目標事物的所有獨立要素都列出來， 
   並定義每一個獨立要素的可變參數，列成形態分析表，研究所有獨立要素的組合。形態分析 
   表可容易分解成子系統的目標，能研究多種變數的不同組合與組合方法，Zwicky(1969)指出 
   形態分析法具有下列二項優點：(1)幾乎可以包涵全部可行的組合方式、(2)具有強制配對機 
   制，產生出意想不到的創新組合。張愷臨(2007)應用形態分析法將滑鼠依功能分為三個模組， 
   分別為結構模組、追蹤模組與滾輪模組。利用其分析結果，確立零件與顧客需求所對應的三 
   維形態圖。Chang(2007)利用形態分析法對 3D 產品外形，先將其拆解成各別之構成特徵，並 
   賦予每個特徵不同之參數值，再重新將各種不同參數之特徵，組合成各式不同之 3D 形體。 
 
6.品質機能展開之產品特徵與顧客需求矩陣 
   產品特徵與顧客需求的關係矩陣主要是將一般顧客對於產品之用語轉換成為工程上的術語， 
   如顧客對產品之需求用語為：放保養品的美麗收藏空間，設計師很難將其需求投射為具體的 
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   設計或產品規格上，且如此之需求用語所牽涉到的有放保養品、美麗、收藏空間，換句話說 
   便是多準則的需求，設計師在處理時所需考慮到的因素會增加，且造成設計結果與顧客需求 
   不符合的機會提高。赤尾洋二(1991)於『新產品開發品質機能展開之實際應用』一書中認為 
   將顧客需求項目與產品特徵項目整理出來後，利用兩者之關聯強度以相關性係數來評估，所 
   得之矩陣即為產品特徵與顧客需求的關係矩陣，本研究便是針對品質機能展開的顧客需求與 
   產品特徵矩陣來探討，將顧客需求進行數量化的動作。 
   表 1 為單一顧客之產品特徵與顧客需求關係表，其相關性係數採用 1、3、5、7、9，作為相 
   關性強弱的表達。1 代表無（沒關係），3 代表弱（有點關係），5 代表中（有關係），7 代表次 
   強（很有關係），9 代表強（絕對有關係），如表 2 所示。 
 
                       表 1 單一顧客之產品特徵與顧客需求關係表 

 
產品特徵 

PC1 PC2 PC3 PC4 PC5

顧

客

需

求 

CR1 5 3 1 5 5 

CR2 9 1 3 5 9 

CR3 7 5 7 3 3 

CR4 7 9 9 5 5 

 
                            表 2 相關性係數之對應表 

相關性係數 對應強度 對應解釋 

1 無 沒關係 

3 弱 有點關係 

5 中 有關係 

7 次強 很有關係 

9 強 絕對有關係 

    
   例如 PC2 產品特徵和 CR3 顧客需求的相關性係數為 5（中），其對應關係為有關係；PC1 產 
   品特徵和 CR4 顧客需求的關係強度為 7（次強），其對應關係為很有關係。將資料整理後便 
   可以得到以下的矩陣： 

1 2 3 4 5

1 5 3 1 5 5

2 9 1 3 5 9

3 7 5 7 3 3

4 7 9 9 5 5

PC PC PC PC PC

CR

CR

CR

CR

 
 
 
 
 
 
    

   林銘泉（1986）認為要使用品質機能展開來反映真正產品特徵與顧客需求，須剔除有主觀成 
   分的問題。因此，以大量顧客問卷調查佐以數量化統計方法來決定所需之產品特徵與顧客需 
   求矩陣為較佳之解決方案。本研究以單一顧客的產品特徵與顧客需求矩陣為個體，整合成眾 
   多顧客之意見來當作客製化系統中的顧客需求與產品特徵。 
 
7.集群分析 
   集群分析之目的是在於將物件加以集結成群，使得在群體內的個體的同質性很高，而群體之 
   間的異質性很高。本次研究主要用到的方法為集群分析中的非階層集群法，它能在分群的過 
   程中，將原有的集群加以打散，並重新形成新的集群。非階層集群法也有幾種不同的計算方 
   法，各種方法都是先選出某些種子點作為集群的中心。本次研究主要選用的 K 平均數法 
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   (K-means method)即屬於此類分析法，其物件打散後重新形成新的集群之特性，能幫助本研究 
   於眾多受測者所填寫之介面中歸納組合出具有代表性之群集介面樣本。K 平均數法的演算步 
   驟為：(1)將各個事物點（個體）分割成 K 個原始集群。(2)計算某一個事物點到各集群的平均 
   數(重心)的距離(距離的計算通常採用歐幾里得距離)，然後將一些事物點分派到距離最近的那 
   個集群。重心計算後得到新事物點的那個集群的平均數，以及失去該事物點的那個集群的平 
   均數。(3)重複步驟(2)，直到各事物點都不必重新分派到其它的集群為止。 
 
四、研究方法 

 
    本研究之發展期初分別選取智慧型行動裝置、滑鼠、與熊貓仿生之咖啡機為案例進行初步之

分析與探討。有關智慧型行動裝置與滑鼠設計案例之選取，除考量這兩種產品為時下之 3C 電子

產品，分別具有平直與曲面特徵之代表性產品，非常適宜本研究之切入。圖 1 與圖 2 分別為智慧

型行動裝置與滑鼠造形變動之主要參數特徵。 
 

 
圖 1 智慧型行動裝置之有機參數界定 

 

 
圖 2運用有機橢圓造形特徵之參數特徵界定及其變動於滑鼠之造形變化 

 

為建立產品意象與產品設計要素之感性關聯模式，透過使用者生活型態調查分析與因素分析來確

認使用者族群之分類，接著藉由聯合分析法來確認使用者族群的感性需求，並應用品質機能展開
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法進一步完成感性語意差異的顧客需求設計分析。最終，將推論最佳設計方案之設計特徵組合。

圖 3 為本研究設計流程圖。 
 

 

    圖 3 研究設計流程圖 

1.確認形容詞語彙 

  由於使用者對產品意象的形容詞語彙眾多，本研究針對目標產品收集目前大眾流通的，或相關  
研究成果與文獻等形容詞語彙來收集。這些形容詞語彙，再經由實驗的方式讓受測者選出立刻理

解的，或本身喜好偏好的形容詞，再透過實驗來篩選出適合該目標產品的意象語彙，以確認本研

究目標產品的形容語彙。 
本次收集總共有 216 組形容詞語彙，在這些為數眾多的形容詞語彙，經前測實驗讓受測者主觀選

出立刻理解的形容詞進行篩選並剔除部份意思重疊與不易判斷之語彙後，所獲得語彙總計有 121
組，如表 3 所示。 
 
2. 挑選設計要素 
  本研究針對產品的造形來進行研究，首先鎖定目標產品，透過產品型錄、網頁資料以及實體店

面拍攝照片等途徑進行收集樣本圖片。再應用形態分析法將目標產品的外觀造形拆解成數個設計

特徵，這些設計特徵定義為本研究重要之形態要素。這些產品形態要素進行數值化的程序，即使 
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                            表 3 形容詞語彙組合彙整表 

1.現代的←→傳統的 2.美觀的←→不雅的 3.穩重的←→輕佻的 

4.獨特的←→普通的 5.迅速的←→緩慢的 6.規矩的←→叛逆的 

… … … 

118.設計感←→素雅的 119.專業的←→輕便的 120.新奇的←→清爽的 

121.質感的←→圓滑的   

 
用量化的參數來描述造形特徵，例如大小、角度、形式種類等，作為將來與形容詞語彙轉換的計

算依據。最後應用群集分析的方法，將不同造形、形式的目標產品，依據型態要素加以群集分類。 
 
    本研究以智慧型行動裝置與滑鼠作為本研究測試案例，故在智慧型行動裝置上收集 SONY、

SAMSUNG、APPLE、ASUS、HTC、NOKIA、LG 等數家知名品牌企業，進行其智慧型行動裝

置之相關結構尺寸與數據進行收集與量測，並歸納彙整。在滑鼠部份，收集 Logitech 與 Microsoft
等知名品牌之不同類型滑鼠之相關結構尺寸與數據。其相關資料彙整對應方式如圖4與圖5所示。 

                           
圖 4智慧型行動裝置結構參數對照圖 

                               A 表示為螢幕長度，單位公厘 
                               B 表示為螢幕寬度，單位公厘 
                               C 表示為手機厚度，單位公厘 
                               D 表示為螢幕與左右外框間距，單位公厘 
                               E 表示為螢幕與上外框間距，單位公厘 
                               F 表示為螢幕與下外框間距，單位公厘 
                               G 表示為圓角直徑，單位公厘 
 
    在整理數據的過程當中，台灣智慧型行動裝置之螢幕尺寸範圍為 3.2～7 吋。因考量台灣市

場中，消費者主要購買智慧行動裝置多習慣以螢幕 5 吋的手機作為分界，故以 4～5 吋螢幕大小

為主要參數資料，選出 4 組常見尺寸，並微調其參數為整數，使其後續研究之數值操作便於計算。

其數據整理如表 4 所示。 
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                            圖 5 滑鼠結構參數對照圖 

                                 A 表示為前圓縱軸長度，單位公厘 
                                 B 表示為前圓橫軸長度，單位公厘 
                                 C 表示為兩圓圓心距離，單位公厘 
                                 D 表示為後圓縱軸長度，單位公厘 
                                 E 表示為後圓橫軸長度，單位公厘 
 
                          表 4 智慧型行動裝置之特徵參數表 

最小值

～最大

值 

常見的數值(mm) 1 2 3 4

A

  

81.8～

130 

81.8，87.1，92.4，

97.8，103.1，

111.0，120.9 

82 90 98 108

B

  

46～74 46，49，52，55，

58，63，68 

49 52 58 65

C

  

7.6～

11.95 

9.3，9.5，8.97，

9.8，9.8，10.29，

9，8.9 

9 9.5 10 10.5

D 2～7 2，3，4，5，6，

7 

2 4 6 8

E 10～20 12，15，20 12 15 18 20

F 10～20 12，15，20 12 15 18 20

G 3～14 3，8，9，10，12，

14 

3 5 8 12

 
同理，在整理滑鼠數據的過程當中，以固定整數為主要參數資料，並選出 4 組常見尺寸，使

其後續研究之數值操作便於計算。故將其數據進行整理如表 5 所示。 
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                                 表 5 滑鼠之特徵參數表 

 最小值

～最大

值 

常見的數值

(mm) 

1 2 3 4

A 25～60 40，45，50 40 45 50 55

B 20～50 35，40，45 35 38 42 45

C 10～75 10，15，20，25，

30，35，40 

10 20 30 40

D 25～80 50，55，60，70 50 55 60 70

E 20～70 30，35，40 35 40 45 50

 
 
3.建立語彙意象空間 

所謂語彙意象即這些被定義的形容詞語彙，在消費者心目中的感受，但是這些內心的感覺並

無法對應到具體的設計特徵，因此必須透過實驗或問卷的方法，將語彙意象對應到具體的設計特

徵，這些形容詞語彙意象的強弱，對應到特定的數值化設計特徵，即本研究所謂的意象空間。本

研究透過問卷調查來進行感性意象，以了解在消費者心目中主要是使用何種形容詞語彙去作為評

估產品的喜好標準。 
將所獲得 121 組形容詞語彙分製成問卷，調查消費者對智慧型行動裝置與滑鼠的形容詞語彙

意象。在智慧型行動裝置部份收集 48 份問卷，將消費者所勾選之項目內容進行統計換算，以多

數消費者所選定決定適用的形容詞語彙共有 11 組，如表 6 所示。透過消費者所挑選的語彙中發

現，多數使用者對於某幾組特定形容詞較為集中與偏好，像是現代的與傳統的（81.3％）、創意

的與模仿的（62.5％）、設計感與素雅的（93.8％）等三組，可以針對其語彙意象所表達之意義，

深入探究消費者之語意對應於產品設計特徵為造形、比例、材質、色彩、功能、規格等何種項目，

以利下一階段之研究進行探討。 
 

                       表 6 適用於智慧型行動裝置之形容詞語彙 
編號 形容詞語彙 次數 百分比 

1 現代的←→傳統的 39 81.3 

7 簡潔的←→複雜的 24 50.0 

8 順暢的←→阻礙的 24 50.0 

16 實用的←→裝飾的 24 50.0 

22 流行的←→懷舊的 24 50.0 

33 專業的←→業餘的 27 56.3 

50 創意的←→模仿的 30 62.5 

53 科技的←→復古的 27 56.3 

62 耐用的←→脆弱的 27 56.3 

118 設計感←→素雅的 45 93.8 

119 專業的←→輕便的 27 56.3 

 
在滑鼠部份收集 62 份問卷，將消費者所勾選之項目內容進行統計換算，以多數消費者所選

定決定適用的形容詞語彙亦共有 11 組，如表 7 所示。再者，透過消費者所挑選的語彙中發現，

多數使用者對於形容詞較為一般性，僅只有少數幾組形容詞語彙需求較為明顯，像是現代的與傳

統的（64.5％）、順暢的與阻礙的（54.8％）、科技的與復古的（58.1％）、設計感與素雅的（54.8
％）等四組，可針對其語彙意象所表達之意義，深入探究消費者之語意對應於產品設計特徵為造

形、比例、材質、色彩、功能、規格等何種項目內容，以利下一階段之研究進行深入探討。後續
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將該形容詞語會所選定之結果透過語意差異量表(SD)與多元尺度法進行問卷調查，進而建立形容

詞語彙的意象空間。並結合後續的卡片並製作成形容詞語彙級距量表，如表 8 所示，以利後續結

合消費者族群感性需求分析。 
 

 
                          表 7 適用於滑鼠之形容詞語彙 

編號 形容詞語彙 次數 百分比

1 現代的←→傳統的 40 64.5 

4 獨特的←→普通的 28 45.2 

5 迅速的←→緩慢的 28 45.2 

8 順暢的←→阻礙的 34 54.8 

15 輕巧的←→厚重的 30 48.4 

33 專業的←→業餘的 28 45.2 

47 好用的←→難用的 32 51.6 

53 科技的←→復古的 36 58.1 

118 設計感←→素雅的 34 54.8 

119 專業的←→輕便的 30 48.4 

121 質感的←→圓滑的 34 54.8 

      
                               表 8 形容詞語彙級距量表  

語彙 級距量表 語彙 

現代的 ←-------------------→ 
5   3   1   0   1   3   5 

傳統的

獨特的 ←-------------------→ 
5   3   1   0   1   3   5

普通的

… … … 
專業的 ←-------------------→ 

5   3   1   0   1   3   5

輕便的

質感的 ←-------------------→ 
5   3   1   0   1   3   5

圓滑的

    
   
4.使用者族群感性需求彙整 

使用者對於目標產品之需求分析係透過聯合分析法來進行。聯合分析所需受測體之產生，依

產品設計特徵資料利用直交表產生最少之受測樣本，並以顧客需求屬性作為聯合分析受測樣本的

評估指標。待完成聯合分析流程後，將可確認使用者族群之感性需求與產品設計特徵之間的權重

值。 
在智慧型行動裝置部份，依據產品特徵資料，透過田口直交表產生受測樣本數為 32 個（如

表 9 所示）。然後透過電腦 3D 繪圖軟體 Solid Work，依其直交表所推算之特徵參數進行產品模型

建製，如表 10 所示。 
 

                        表 9 智慧型行動裝置之特徵屬性直交表 

A B C D E F G status card

1 3 3 3 1 3 1 0 1 

3 2 3 1 1 2 4 0 2 

… … … … … … … … … 

3 3 2 2 4 4 1 0 31 

1 2 2 4 4 1 4 0 32 
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                       表 10 智慧行動裝置依直交表所產生之圖形 (單位:mm) 

1   

螢幕長       :82 
螢幕寬       :58 
機身厚       :10 
螢幕左右距離 :6 
螢幕上邊框   :12 
螢幕下邊框   :18 
圓角直徑     :3 2   

螢幕長       :98 
螢幕寬       :52 
機身厚       :10 
螢幕左右距離 :2 
螢幕上邊框   :12 
螢幕下邊框   :15 
圓角直徑     :14 

3    

螢幕長       :90 
螢幕寬       :65 
機身厚       :10 
螢幕左右距離 :4 
螢幕上邊框   :15 
螢幕下邊框   :14 
圓角直徑     :3

4   

螢幕長       :90 
螢幕寬       :49 
機身厚       :9.5 
螢幕左右距離 :4 
螢幕上邊框   :12 
螢幕下邊框   :15 
圓角直徑     :5

5   

螢幕長       :90 
螢幕寬       :49 
機身厚       :9.5 
螢幕左右距離 :4 
螢幕上邊框   :12 
螢幕下邊框   :15 
圓角直徑     :5 

 6  

螢幕長       :90 
螢幕寬       :58 
機身厚      :10.5 
螢幕左右距離 :6 
螢幕上邊框   :18 
螢幕下邊框   :12 
圓角直徑     :12 

 7  

螢幕長       :98 
螢幕寬       :65 
機身厚       :9 
螢幕左右距離 :8 
螢幕上邊框   :18 
螢幕下邊框   :12 
圓角直徑     :5  8  

螢幕長       :108 
螢幕寬       :49 
機身厚       :10 
螢幕左右距離 :8 
螢幕上邊框   :15 
螢幕下邊框   :20 
圓角直徑     :12 

 9  

螢幕長       :90 
螢幕寬       :58 
機身厚      :10.5 
螢幕左右距離 :8 
螢幕上邊框   :12 
螢幕下邊框   :20 
圓角直徑     :5

10  

螢幕長       :108 
螢幕寬       :58 
機身厚       :9 
螢幕左右距離 :4 
螢幕上邊框   :15 
螢幕下邊框   :15 
圓角直徑     :12

11  

螢幕長       :108 
螢幕寬       :65 
機身厚       :9.5 
螢幕左右距離 :6 
螢幕上邊框   :18 
螢幕下邊框   :15 
圓角直徑     :3

12  

螢幕長       :82 
螢幕寬       :49 
機身厚       :9 
螢幕左右距離 :2 
螢幕上邊框   :12 
螢幕下邊框   :12 
圓角直徑     :3

13  

螢幕長       :108 
螢幕寬       :52 
機身厚      :10.5 
螢幕左右距離 :4 
螢幕上邊框   :12 
螢幕下邊框   :12 
圓角直徑     :8

14  

螢幕長       :98 
螢幕寬       :65 
機身厚       :9 
螢幕左右距離 :6 
螢幕上邊框   :12 
螢幕下邊框   :20 
圓角直徑     :12

15  

螢幕長       :82 
螢幕寬       :49 
機身厚       :9 
螢幕左右距離 :4 
螢幕上邊框   :18 
螢幕下邊框   :20 
圓角直徑     :8

16  

螢幕長       :108 
螢幕寬       :58 
機身厚       :9 
螢幕左右距離 :2 
螢幕上邊框   :20 
螢幕下邊框   :18 
圓角直徑     :5
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表 10(續) 

17  

螢幕長       :82 
螢幕寬       :65 
機身厚      :10.5 
螢幕左右距離 :2 
螢幕上邊框   :15 
螢幕下邊框   :15 
圓角直徑     :5

18  

螢幕長       :82 
螢幕寬       :65 
機身厚      :10.5 
螢幕左右距離 :4 
螢幕上邊框   :20 
螢幕下邊框   :18 
圓角直徑     :12

19  

螢幕長       :90 
螢幕寬       :65 
機身厚       :10 
螢幕左右距離 :2 
螢幕上邊框   :20 
螢幕下邊框   :20 
圓角直徑     :8

20  

螢幕長       :108 
螢幕寬       :49 
機身厚       :10 
螢幕左右距離 :6 
螢幕上邊框   :20 
螢幕下邊框   :12 
圓角直徑     :5

21  

螢幕長       :82 
螢幕寬       :52 
機身厚       :9.5 
螢幕左右距離 :6 
螢幕上邊框   :15 
螢幕下邊框   :20 
圓角直徑     :5

22  

螢幕長       :90 
螢幕寬       :52 
機身厚       :9 
螢幕左右距離 :8 
螢幕上邊框   :15 
螢幕下邊框   :18 
圓角直徑     :3

23  

螢幕長       :108 
螢幕寬       :52 
機身厚      :10.5 
螢幕左右距離 :2 
螢幕上邊框   :18 
螢幕下邊框   :20 
圓角直徑     :3

24  

螢幕長       :108 
螢幕寬       :52 
機身厚      :10.5 
螢幕左右距離 :2 
螢幕上邊框   :18 
螢幕下邊框   :20 
圓角直徑     :3

25  

螢幕長       :98 
螢幕寬       :52 
機身厚       :10 
螢幕左右距離 :4 
螢幕上邊框   :18 
螢幕下邊框   :18 
圓角直徑     :5

26  

螢幕長       :90 
螢幕寬       :49 
機身厚       :9.5 
螢幕左右距離 :2 
螢幕上邊框   :18 
螢幕下邊框   :18 
圓角直徑     :12

27  

螢幕長       :98 
螢幕寬       :49 
機身厚      :10.5 
螢幕左右距離 :6 
螢幕上邊框   :15 
螢幕下邊框   :18 
圓角直徑     :8

28  

螢幕長       :82 
螢幕寬       :58 
機身厚       :10 
螢幕左右距離 :8 
螢幕上邊框   :18 
螢幕下邊框   :15 
圓角直徑     :8

29  

螢幕長       :90 
螢幕寬       :52 
機身厚       :9 
螢幕左右距離 :6 
螢幕上邊框   :20 
螢幕下邊框   :15 
圓角直徑     :8

30  

螢幕長       :108 
螢幕寬       :65 
機身厚       :9.5 
螢幕左右距離 :8 
螢幕上邊框   :12 
螢幕下邊框   :18 
圓角直徑     :8

31  

螢幕長       :98 
螢幕寬       :58 
機身厚       :9.5 
螢幕左右距離 :4 
螢幕上邊框   :20 
螢幕下邊框   :20 
圓角直徑     :3

32  

螢幕長       :82 
螢幕寬       :52 
機身厚       :9.5 
螢幕左右距離 :8 
螢幕上邊框   :20 
螢幕下邊框   :12 
圓角直徑     :12

 

 
滑鼠部份依其產品特徵利用田口直交表產生最少受測樣本數 16 個（如表 11）。透過電腦 3D

繪圖軟體 Solid Work，依其直交表所推算之特徵參數進行產品模型建構，如表 12 所示。 
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                             表 11 滑鼠之特徵屬性直交表 

A B C D E status card

2 2 2 2 1 0 1 

2 4 3 1 3 0 2 

… … … … … … … 

4 4 4 4 1 0 15 

4 2 1 3 3 0 16 

 

                            表 12 滑鼠依直交表所產生之圖形 

1   

前圓縱軸長度：45 
前圓橫軸長度：38 
兩圓圓心距離：10 
後圓縱軸長度：55 
後圓橫軸長度：40 2   

前圓縱軸長度：45 
前圓橫軸長度：45 
兩圓圓心距離：30 
後圓縱軸長度：60 
後圓橫軸長度：35 

3   

前圓縱軸長度：40 
前圓橫軸長度：38 
兩圓圓心距離：20 
後圓縱軸長度：60 
後圓橫軸長度：50 4   

前圓縱軸長度：50 
前圓橫軸長度：35 
兩圓圓心距離：10 
後圓縱軸長度：60 
後圓橫軸長度：45

5   

前圓縱軸長度：40 
前圓橫軸長度：35 
兩圓圓心距離：10 
後圓縱軸長度：50 
後圓橫軸長度：35 6   

前圓縱軸長度：40 
前圓橫軸長度：45 
兩圓圓心距離：40 
後圓縱軸長度：55 
後圓橫軸長度：45

7   

前圓縱軸長度：50 
前圓橫軸長度：35 
兩圓圓心距離：30 
後圓縱軸長度：55 
後圓橫軸長度：50 8  

前圓縱軸長度：40 
前圓橫軸長度：35 
兩圓圓心距離：30 
後圓縱軸長度：70 
後圓橫軸長度：40

9   

前圓縱軸長度：55 
前圓橫軸長度：35 
兩圓圓心距離：20 
後圓縱軸長度：55 
後圓橫軸長度：35 10  

前圓縱軸長度：45 
前圓橫軸長度：35 
兩圓圓心距離：40 
後圓縱軸長度：50 
後圓橫軸長度：50

11  

前圓縱軸長度：50 
前圓橫軸長度：45 
兩圓圓心距離：40 
後圓縱軸長度：50 
後圓橫軸長度：50 12  

前圓縱軸長度：45 
前圓橫軸長度：35 
兩圓圓心距離：20 
後圓縱軸長度：70 
後圓橫軸長度：45

13  

前圓縱軸長度：55 
前圓橫軸長度：35 
兩圓圓心距離：40 
後圓縱軸長度：60 
後圓橫軸長度：40 14  

前圓縱軸長度：50 
前圓橫軸長度：38 
兩圓圓心距離：40 
後圓縱軸長度：70 
後圓橫軸長度：35

15  

前圓縱軸長度：55 
前圓橫軸長度：45 
兩圓圓心距離：10 
後圓縱軸長度：70 
後圓橫軸長度：50 16  

前圓縱軸長度：55 
前圓橫軸長度：38 
兩圓圓心距離：30 
後圓縱軸長度：50 
後圓橫軸長度：45

 

 
5.設計特徵資料庫 

依據語彙意象空間調查分析結果，進一步建立目標產品感性語彙資料庫與意象資料庫，並且

將產品意象與設計特徵之關連資料，建立一個知識庫，作為將來形容詞語彙轉換為產品設計特徵

的推論依據。因此，為了後續研究之操作與實驗，智慧型行動裝置與滑鼠等產品特徵樣本透過電

腦 3D 繪圖軟體 Solid Work 建置完成後，亦結合 Microsoft Visual Basic 程式編輯軟體協助建置可
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互動式之操作界面，如圖 6 與圖 7 所示，以利後續其他資料之系統性彙整與實驗操作。 

 

圖 6 智慧型行動裝置樣本（編號 10）之可互動界面設計示意 
 

 

圖 7 滑鼠（編號 3）之可互動界面設計示意 

 
五、結論與討論 

 
本研究計畫之發展主要針對消費者對感性需求的認知、有機幾何之產品特徵造形的建構與對

仿生造形的特性與有機圖像間的關聯性進行基本分析與相關資料建置。 
依目前現階段成果顯示，可初步進行以下結論： 

（1）在智慧型行動裝置之使用者形容詞語彙分析上，可看見使用者們對特定幾組形容詞語彙需 
     求上有特殊偏好，可針對此細節深入分析，該語彙對應至產品特徵屬性為何，以了解使用 
     者需求與產品特徵屬性之對應。 
（2）在滑鼠部份，其使用者對形容詞語彙需求分析上，大多數形容詞語彙組別其顯著性不明顯， 
     後續可增加使用者問卷調查數量，以提高分析之顯著性。再者，透過其使用者所選定之語 
     彙來看，須針對其語彙意象所表達之意義，深入探究消費者之語意對應於產品設計特徵為 
     造形、比例、材質、色彩、功能、規格等何種項目內容，以利下一階段之研究進行深入探 
     討。 
（3）依直交表所產生智慧型行動裝置之圖形來看，絕大多數產品特徵外型與市場上現有產品無 
     太大差異，對後續的智慧型行動裝置之特徵屬性需求調查與對應可盡快進行。 
（4）滑鼠部份，依直交表所產生之數據結果而製成之圖形上，有幾組外觀特徵與現有產品有些 
     許差異，在數據彙整與關鍵特徵可能在進行修正與調整，以貼近現有產品之外形特徵。 

現階段計畫執行選擇以智慧型行動裝置與滑鼠作為本研究之探討案例。在執行過程中，陸續

完成其相關資產品特徵屬性相關資料建置、使用者族群感性需求語彙確立整合、可互動之樣本操

作界面、、、等。後續將現階段成果逐步分項導入型態特徵建構分析和第二期計畫之工作內容。
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國科會補助專題研究計畫項下出席國際學術會議心得報告 

                              日期： 103 年  7 月 7  日 

一、參加會議經過 

    第十六屆人機電腦界面國際研討會(16th International Conference on 
Human-Computer Interaction-HCI2014)由原普渡大學(Purdue University, USA)教授

Gavriel Salvendy與希臘克里特大學(University of Crete and Forth-ICS, Greece) 教授

Constantine Stephanidis 共同主辦，並由 Springer 出版社協辦，共整合十二個國際

研討會成為 Human-Computer Interaction 國際研討會，設定的兩個主題分別為(1) 

Human-Computer Interaction System,與(2) Human Interface and the Management 

of Information。上述兩個主題外，另衍生出數個領域主題如:Cross-cultural 

Design, Social Computing and Social Media, Augmented Cognition, Digital 

Human Modeling and Application in Health, safety, Ergonomics and Risk 

Management, Design, User Experience and Usability, Distributed, Ambient 

and Pervasive Interactions, Human Aspects of Information Security, Privacy 

and Trust, HCI in Business 與 Learning and Collaboration Technologies 。 

主辦本研討會的論文 800 字摘要或論文全文之投稿截止日為 2013 年 10 月 15 日

(後延至 10 月 31 日)，本人於 10 月 13 日依研討會要求之格式，投出論文全文，

題目為 A Study on the Interface Design of a Functional Menu and Icons for In-Vehicle 
Navigation Systems，編號 225，領域為(2)    Human Interface and the Management 

計畫編號 NSC 102－2221－E－269－023－ 

計畫名稱 整合感性語意差異的顧客需求設計分析與理性圖像衍生的模式於

產品造形之發展(I) 

出國人員

姓名 
林銘泉 

服務機構

及職稱 

遠東科技大學創意商品設計與

管理系教授 

會議時間 

2014年6月22日至 

2014 年 6 月 27 日 會議地點 

Creta Maris, Heraklion, Crete, 

Greece (希臘克里特島伊拉克里翁

之克里特摩瑞斯) 

會議名稱 

(中文)第十六屆人機電腦界面國際研討會 

(英文)16th International Conference on Human-Computer 
Interaction-HCI2014 

發表論文

題目 

(中文)  車用導航系統功能選單與圖像界面設計之研究 
(英文)  A Study on the Interface Design of a Functional Menu and 

Icons for In-Vehicle Navigation Systems 
 



of Information。 2013 年 12 月 7 日接獲修正後通過之通知。完整可列印文件收

稿截止日為 2014 年 2 月 7日，本人於 2 月 6日完成依特定格式與版面之完整論文

（不超過十二頁）全文共十二頁的文稿上傳，並繳交註冊費（744.15 歐元）完成

註冊程序，及上傳著作權聲明書、同意出版聲明書，完成所有程序。由於該研討

會所有完成註冊之完整論文委由 Sringer 出版社發行，這些論文經過每位作者的

校對後，分別印製紙本書共二十七冊於 Lecture Notes in Computer Science 

(LNCS),Lecture Notes in Artificial Intelligence (LNAI) 與 Communications 

in Computer and Information Science (CCIS)，均登錄於 EI Index。雖然研討

會舉辦之期間為 6月 22 日 6 月 27 日，但由於研討會期間適逢本校期末考週，為

能順利完成學生課業之繳交與登錄學期成績，並配合華航班機，故訂於 6月 23 日

晚上出發。另為順道參觀臨近義大利之羅馬、佛羅倫斯、威尼斯與米蘭，特別自

費多停留七天，於 7 月 6 日返國，以便收集一些與設計相關之資料。 

二、與會心得 

     該研討會的日期為 2014 年 6 月 22 日至 6月 27 日，地點在 Creta Maris, 
Heraklion, Crete, Greece (希臘克里特島伊拉克里翁之克里特摩瑞斯)。參與研討會

的學者專家人數約一千五百多位，論文的場次共 244 場，每場有五至七篇論文發

表，分三天在二十一個研討室舉行論文發表。另有廠商之展品陳列於會場內。至

於論文發表，每個場次共 120 分鐘，每日上下午報告期間各休息三十分鐘，供下

場次之論文發表者儲存簡報檔案於大會提供之電腦內。每場次設一主持人，論文

發表時間約十五分鐘，並保留五分鐘提問。各個空間均備妥投影機與 15 吋筆記型

電腦。 

本人之論文發表安排在 ZEUS 之第 12 研討室，時間為六月二十六日上午

8:00-10:00，主持人為德國慕尼黑大學教授 Dr.Martina Ziefle，在本場次的學者

專家約二十位，本人共被提問三個問題。整體的論文發表，嚴謹且具學術性，發

表者均戰戰競競，而且都是教授親自發表，與會者亦非常認真聽講，並踴躍發言

與討論。值得提起的是本場次原預定有七篇論文要發表，但有兩篇來至中國大陸

的學者因故缺席。 

      整體而言，該研討會無論是接待或服務大致上良好。有此機會見識國外辦理

這莫大型的研討會，算是難得的經驗。 

三、考察參觀活動 

      本次出席研討會，利用空檔時間參觀希臘克里特島之考古博物館與克諾索斯

皇宮舊址、聖托里尼島首邑費拉與伊亞鎮、羅馬(含梵諦岡美術館、聖彼得大教堂

等)、佛羅倫斯、威尼斯、與米蘭等城市，並收集各成市博物館設計相關文物資訊，

供未來教學之材料。整體而言，希臘與義大利在古蹟復原與維護方面，確實能力

高強，值得國內相關領域學習。希臘因地處火山地帶，感覺上交通比較不方便，

而義大利鐵路系統大致上完整，且與機場之銜接順暢，適合藉助鐵路進行遊覽。

不過本次出席之研討會場址及參訪的城市，普遍出現兩個共同的缺點，分別為路



標非常不確實與不清楚，經常要找的地點近在附近，卻繞了非常大的圈子及沿途

問路才找到，以及公共廁所標示不清，且不但高價收費還非常少。 

四、建議 

     本次參與研討會前後大約十四天，行程大至緊湊合理。不過由於希臘與義大

利為國際旅遊重要景點，且離台灣較遠，無論物價、住宿與機票都非常昂貴，再

加上註冊費，確實花費龐大，貴會提供之費用若能由 65000 元提高至 85000 元，

會比較貼近該地區之行情。 

五、攜回資料名稱及內容 

     本次攜回之資料包括：(1)研討會完整議程表，（2）研討會論文集光碟片，（3）

希臘克里特島相關資訊。其他資料則為有關其他相近之國際研討會資訊。值得提

起的是本次研討會之論文集係委由 Springer 出版商分二十七大冊出書，每冊售價

80 至 90 歐元，頗具收藏價值。 

六、其他 

     2015 年之 International Conference on Human-Computer Interaction-HCI2015
研討會將於 2015 年 8 月 2-7 日，在 Los Angeles, CA, USA 舉行。 
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A Study on the Interface Design of a 
Functional Menu and Icons for In-

Vehicle Navigation Systems 

Ming-Chyuan Lin
Department of Creative Product Design and Management

Far East University, Taiwan

A Study on the Interface Design of a Functional Menu and Icons for
In-Vehicle Navigation Systems

Outline
1. Introduction

2. Development Procedure

3 Identification and Clustering Analysis of3. Identification and Clustering Analysis of 
Functional Items

4. Construction of an IN-Vehicle Navigation 
System (IVNS) Interface 

5. System Interface Experiment

6. Conclusions

1. Introduction

Backgrounds
●The IVNS in 3C Electronic products becomes popular and 

involves daily information, leisure activity, entertainment 
guidance and communication

●Global positioning system of IVNS is an essential 
equipment in a vehicle

●Different menu functions and interface operation of an 
IVNS based on user preferences and requirements might 
affect the quality and safety of driving

●The number of functional items, layer arrangement of menu 
interface and visual icons still need further improvement

1. Introduction

Objective
Develop a systematic platform to 

design the framework of functional menu 
layers and the corresponding functional 
icons based on analyzing user 
requirements

2. Development Procedure

Three Development Stages

(1) Identification and Clustering 
Analysis of Functional Items

(2) Construction of an IVNS Interface 
System 

(3) System Interface Experiment 

3. Identification and Clustering 
Analysis of Functional Items 

(1) Identification of the Functional Items

(2) Clustering Analysis of the(2) Clustering Analysis of the 
Functional Items 
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Interface design factors for IVNSs Identification of the Functional Items

● Five brands: Garmin, Mio, Panasonic, 
TomTom and HOLUX

● 61 functional items were collected 
including 39 common functions and 22including 39 common functions and 22 
special functions

● 44 functional items are identified based 
on 32 effective questionnaire results

List of 
collected 
and 
identified 
functional 
itemsitems

Clustering Analysis of the Functional Items

●AIOs (A: activity; I: interest; O: opinion) 

type of questionnaire is used

● 10 types of activities, 7 types of 
i t t d 8 t f i iinterests and 8 types of opinions

● 106 effective questionnaire results

● SPSS Software for factor analysis

● 9 clusters of usability scenarios 
identified

Nine Clusters of Usability Scenarios

1. GPS system setup

2. Use of GPS while travelling

3. Travelling from one place to another place

4. Daily use of GPS on duty

5. Change destination while driving

6. Use of GPS for non-GPS activity

7. Use of GPS before driving

8. Personal Preference with GPS setup

9. Use of GPS for an emergency

Relational Evaluation Between Identified 
Functional Items and Usability Scenarios

● Conduct an interaction matrix

● 0 denotes no relation; 1 denotes with 

relation

● 10 GPS experienced subjects● 10 GPS experienced subjects

● Ward’s method in SPSS software is used

to generate a hierarchical cluster of the

system interface
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Example 
showing an 
alternative 
cluster of an 
IVNS system 
interface

4. Construction of an IVNS Interface 
System 

(1) Determination of the Interface for 
Functional Menu FrameworkFunctional Menu Framework

(2) Icon Design for Functional Items

(3) Construction of an Interactive User 
Interface

Determination of the Interface for the 
Functional Menu Framework 

●Current functional menu framework 
consists of one main interface and 
one sub-interfaceone sub interface

●3 types of main interfaces and 3 
types of sub-interfaces identified in 
an individual display 

Parameters and Levels of the Functional 
Menu Framework 

Characteristics of Recommended 
Parameter Levels

●Main interface with power area at top,

selection area at bottom

●Sub-interface with power area at top,

selection area at center and browse 
area at bottom

●6 functional items in main interface

●10 functional items in sub-interface

●Font with bold

Icon Design for Functional Items

● Collect graphic icons from marketed 

functional items

● 50 graphic icons used and redrawn

●Adobe Flash CS3 is used

● Identify semantic image nouns for 

questionnaire design

●32 effective subjects
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Five Criteria for Icon Graphics Design

1. Limit an IVNS icon to 48x48 pixels  with an

area greater than 64 mm2

2. Use a single color as a background to

obtain better tapping effect

3 Si lif th hi i l d h3. Simplify the graphic image, color and shape

to make it easy for users to understand

4. Unify the style of icons to be a family image

5. Allocate supplementary texts of functional

items under the icons to enhance 

recognition 

Partial Icon Designs for Specific Functions

Construction of an Interactive 
User Interface

● Determination of the system panel

● Arrangement of the functional menu

frameworkframework

● Retrieval and editorial process of the

functional icon graphics

● Interactive connection of the interface

Simulation of the IVNS System 
Interface  (HP iPAQ 212)

Representation of Main Interface Representation of Partial Sub-
Interface
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Hierarchical Framework of the 
Interactive Interface

5. System Interface Experiment

(1)Experimental Planning of Proposed System 
Interface

(2)Conduction of System Interface Experiment

(3)Analysis of System Interface Experiment(3)Analysis of System Interface Experiment

Experimental Planning of Proposed 
System Interface

● one group using the developed in-

vehicle navigation system; the other

group using the Garmin Nuvi 1370T

● 10 types of tasks were designed for the

experiment

● 20 tested subjects (13 experienced and

7 non-experienced)

Conduction of System Interface 
Experiment

● completion time (in seconds) 

● number of times the user went back 
and forth between the layers 

● b f i i● number of mission errors 

Analysis of System Interface Experiment

9 interface evaluation criteria:

(1) appropriate layout

(2) appropriate color

(3) easy to click

(4) t d t d f ti l i(4) easy to understand functional icons

(5) easy to understand texts

(6) avoid inappropriate touch

(7) easy to find functional items

(8) easy to learn the interface

(9) overall satisfaction

6. Conclusions

● The developed IVNS had a higher 
satisfaction than that of the comparison 
system

● A certain number of tested subjects and 
questionnaires is needed for modificationquestionnaires is needed for modification 
and validation

● The proposed research will provide 
designers with information and process 
for an IVNS development 
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Abstract. The progress in computer technology and information communica-
tion for consumer electronics and related intelligent products has greatly en-
hanced the usability of the global positioning system (GPS) of in-vehicle  
navigation systems (IVNSs). However, too many functions and information  
can be a burden to users while driving, which could include unsuitable icons, 
inappropriate framework configuration, redundant functional items and an un-
suitable hierarchical configuration. The objective of this study is to develop a 
systematic platform to design the framework of functional menu layers and the  
corresponding functional icons based on analyzing user requirements. This  
research performed a three-stage assessment and an analysis on the graphical 
user interface, hierarchical layers of the functional menu such that the IVNS 
could be re-constructed based on the data collection and the analyzed marketed 
IVNS. IT is expected to provide reference information and a research process 
for designers to help create a more humanized, intelligent human-computer  
interaction.  

Keywords: In-Vehicle Navigation System (IVNS), Menu Layer Configuration, 
Icon Design, Fuzzy Analytic Hierarchy Process (FAHP), Graphical User  
Interface. 

1 Introduction 

Due to the rapid progress in vehicle technology, many newly marketed products with 
intelligent functions are installed in vehicles to provide a more comfortable and con-
venient user environment for drivers.  The global positioning system (GPS) of in-
vehicle navigation systems (IVNSs) is one of the most common functions in a vehicle 
and is now considered essential equipment.  With the assistance of an IVNS, the user 
can efficiently drive the vehicle to their desired destination without traditional guide-
books or maps. In general, there are two IVNS modes: (1) before driving and (2) 
while driving. The before-driving mode allows the user to set up the IVNS for the 
upcoming journey, whereas driving mode allows the user to readjust or modify the 
route while driving. The IVNS can also involve related communication, daily  

                                                           
* Corresponding author. 
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information, leisure activity and entertainment guidance.  Because an IVNS can 
integrate various functions into an intelligent system for driving, vehicle manufactures 
have tried to increase the number of functions in their IVNS to enhance the competi-
tion in global markets and satisfy user requirements.  Several manufacturers have 
even designed particular functions or operational interfaces for their IVNSs to streng-
then their respective technology.  The functions and operational interfaces of an 
IVNS vary greatly and are based on the manufacturer’ specifications and technologi-
cal support.  Most of the differences in the visual designs and functional segmenta-
tions appear in the menu functions and interface operation of the IVNS, which allow 
the user to operate the product based on their preferences and requirements.  Despite 
these differences being the reasons why users choose a particular IVNS based on his 
or her preferences and use requirements, using intelligent products while driving will 
affect the quality and safety of driving.  For example, inadequate interface informa-
tion might make it difficult for the user to operate their IVNS, unsuitable icons and 
inappropriate configuration will confuse users, redundant functional items and an 
illogical hierarchical configuration will waste drivers’ time when searching for func-
tional items and increase the driver's mental workload.  Furthermore, different IVNS 
brands have their own operational procedure and characteristics that will make the 
choice difficult.  Green [1] suggested that an IVNS with redundant functions or an 
inappropriate icon design, interface framework and layer arrangement would confuse 
users during operation and cause users to spend more time searching for their desired 
function.  PreiBner [2] recommended that the information interface design criteria of 
a vehicle should include the (1) use of a hierarchical structure in the multi-functional 
menu selection, (2) consider consistency and organization of related functions, (3) use 
simple images for functions and (4) consider the visual habits of users using the inter-
face display.   Amditis et al. [3] noted that a well-designed navigation system can 
enhance driving efficiency and reduce operational errors and accidents.  Jung [4] 
introduced a context-sensitive visualization (CSV) method to incorporate users' inter-
nal contexts in the interactive product design by mapping out information onto the 
context models. Lin, et al. [5] considered that design a sub-window system in the 
IVNS to help reduce navigation errors.  Cui, et al. [6] observed that the IVNS users 
tend to favor two-level hierarchies in grouping segments and use the similarity in 
content objects and applications.  Cui, et al. also stressed that navigation history has 
to design in a content-centric way to organize and prioritize mobile interaction events 
and allow large individual differences.  However, the usability of an IVNS based on 
the number of functional items, layer arrangement of the menu interface and visual 
icons may not satisfy users’ requirements and still require further study and improve-
ment.  Therefore, the human-computer interaction interface in the IVNS should be 
designed and developed based on users’ cognitive behavior to allow the contents to be 
displayed in the most comprehensible way.  The objective of this research is to pro-
pose an appropriate interface design model for IVNSs; the analysis is followed by a 
validation experiment to recommend an optimum operation interface of an IVNS 
including a recommendation for a hierarchical layer configuration of functional items 
and icons that would help designers establish users’ awareness on the graphical user 
interface and the information transmission mode of the electronic guide map. 
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2 Development Procedure 

According to the research objective, there are three development stages for the pro-
posed interface design model of an IVNS, which are the following: (1) identification 
and clustering analysis of functional items, (2) construction of an IVNS interface 
system and (3) system interface experiment.  Stage 1 includes (1) identification of 
the functional items and the (2) clustering analysis of the functional items.  In Stage 
2, the construction procedure includes (1) determining the interface for the functional 
menu framework, (2) designing the icons for functional items and (3) constructing an 
interactive user interface.  For Stage 3, the procedure includes (1) experimental 
planning of the proposed system interface, (2) performing the system interface expe-
riment and (3) analyzing the experimental results.  Note that the approach for the 
study (1) uses factor analysis [7] to obtain a clustering relation matrix of the function-
al items based on the usability scenario when using an in-vehicle navigation system, 
(2) conducts a hierarchical clustering analysis (HCA) [8] to categorize the functional 
items of an in-vehicle navigation system based on the clustering relation matrix, (3) 
applies a fuzzy analytic hierarchy process (FAHP) [9-10] to determine the optimum 
combination of functional items for the system interface design, (4) constructs a com-
puter-aided system interface based on the identified functional items, layer arrange-
ment and graphic icons and (5) uses a general human-machine interface measurement 
criteria to evaluate the usability of the developed system interface. 

3 Identification and Clustering Analysis of Functional Items 

The IVNS guides the user to the desired destination and prearranges routes for up-
coming trips.  Different manufacturers will have different support techniques that 
make functional items of IVNSs differ significantly.  Note that different users (male 
or female) will also have different requirements for the functional items of an IVNS.  
Current interface operation of an IVNS includes external type and built-in type, and 
types of manual operation include push button plus touch-panel type and full touch-
panel type.  Most functional icons of a system interface of an IVNS appear in colors 
with a text explanation beneath the icons.  The existing IVNS products have the 
following design factors: screen size, display aspect ratio, interface background, 
main-interface, sub-interface, main-interface icon size, information of main-interface 
icons, number of icons in the sub-interface, number of interface layers, display switch 
mode, icon frames and font, which are shown in Table 1.  Based on the identified 
design factors for the interface design of IVNSs illustrated in Table 1, it is expected 
that this type of study would require customer opinions and preferences during the 
development process to ensure that the proposed model can satisfy a wide range of 
customer requirements.  As such, identifying functional items will be the first step of 
this study followed by classifying the identified functional items to determine the 
number of interface layers. 
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Table 1. Interface design factors for IVNSs 

 

3.1 Identification of Functional Items 

Because the currently marketed IVNS products have a variety of operating systems, 
display types, number of functional items, representation icons and interface layers, 
this study begins with a market survey that includes all the functional items and the 
design of a functional requirement questionnaire to help identify user requirements for 
functional IVNS items.  The collection of functional items includes products from 
five brands: Garmin, Mio, Panasonic, TomTom and HOLUX.  A total of 61 
functional items, which includes 39 common functions and 22 special functions, was 
collected.  These functions were then incorporated in a user experience questionnaire 
and forwarded to experienced users for evaluation.  The questionnaire included (1) 
basic information of the test subjects (2) IVNS use experience and (3) a scale of 5 
points (1, 2, 3, 4 and 5 points) to evaluate the functional items.  Table 2 illustrates 
the collected 61 functional items and the identified 44 functional items based on 32 
effective questionnaire results.  Note that in Table 2, the number without “*” refers 
to the identified functional items and will be used in the classification and interface 
layer analysis. 
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Table 2. List of collected and identified functional items 

 

3.2 Clustering Analysis of the Functional Items 

To classify the identified 44 functional items, a usability scenario questionnaire was 
designed and distributed to the testers.  The usability scenario questionnaire used 
AIO- (activities, interests and opinions) [11] type questions to perform a factor  
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analysis and analyze how the operation performance is affected by the key factors that 
transmit information during the process of human-computer interaction when using an 
IVNS.  The research designed 25 AIO-type questions, which included 10 types of 
activities, 7 types of interests and 8 types of opinions.  There were 106 effective 
questionnaire results.  These results were forwarded to the statistical software SPSS 
for a factor analysis.  This study defined 9 usability scenarios: (1) GPS system setup, 
(2) use of GPS while travelling, (3) travelling from one place to another place, (4) 
daily use of the GPS on duty, (5) change in the destination while driving, (6) use of 
GPS for none-GPS activities, (7) use of GPS before driving, (8) personal preference 
with the GPS setup and (9) use of GPS for an emergency.  A relational evaluation 
between the identified functional items and the usability scenarios was then conducted 
with an interaction matrix.  Points 0 and 1 were used to assess the relationships 
between the functional items and usability scenarios.  These points correspond to no 
relation and with relation, respectively. 10 GPS-experienced subjects were asked to 
judge the items.  The evaluation results were then used with Ward’s method [7] in 
the SPSS software to generate a hierarchical structure for clustering groups.  Table 3 
illustrates one of the hierarchical clusters of the system interfaces.  In Table 3, the 
main interface has 6 functional items; the sub-interface has a maximum of 10 
functional items in the first layer. 

Table 3. Example showing an alternative cluster of an IVNS system interface 
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4 Construction of an IVNS Interface System 

In constructing an IVNS interface system, there are two essential parts: (1) the 
functional menu framework evaluation and (2) functional icon design.  The 
evaluation of the menu framework system is based on all the currently marketed 
IVNS interfaces and the result of the functional item clusters of the main interface and 
sub-interface.  Determining the system interfaces is helpful in developing an IVNS 
interface system that will meet customer requirements.  The framework 
specifications of the functional menu are considered as important parameters and will 
be evaluated with the FAHP approach.  With regards to the functional icon design, 
this research uses a market survey, product catalogue collection and a questionnaire to 
identify higher cognition icons for design reference. 

4.1 Determination of the Interface for the Functional Menu Framework 

According to all the currently marketed IVNS interfaces, the functional menu 
framework consists of a main interface and a sub-interface.  There are three types of 
main interfaces and three types of sub-interfaces based on the number of functional 
items in an individual display.  Table 4 shows the parameters and levels of the 
functional menu framework.  To select the most suitable system interface of the 
functional menu framework, the FAHP approach was applied in the evaluation 
process [9-10].  The evaluation criteria are based on human-machine interface 
measurement standards proposed by the International Standard Organization (ISO).  
Five measurement standards, which include fascination, tolerance, performance, 
efficiency, and ease of operation, were used.  The five measurement standards were 
evaluated with fuzzy linguistic scales.  The numbers, 1, 3, 5, 7 and 9, denote the 
least, less, medium, extremely and most important, respectively. 

Table 4. Parameters and levels of the functional menu framework 

 

 
The parameters and levels incorporated with the five measurement standards form 

a matrix with parameters and levels assigned in rows and five measurement standards 
assigned in columns.  A questionnaire was also designed and distributed to test 
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subjects via the internet.  30 test subjects evaluated each parameter level based on 
the five measurement standards on a fuzzy linguistic scale.  The collected data were 
then pooled by the geometric average method.  An alternative recommendation from 
the candidate system interfaces of the functional menu framework was selected to 
improve the system interface design.  The characteristics of the recommended 
parameter levels are the following: main interface with power area at the top and 
selection area at the bottom, sub-interface with power area at the top, selection area at 
the center and browse area at the bottom, 6 functional items in the main interface, 10 
functional items in the sub-interface and font with bold. 

4.2 Icon Design for Functional Items 

In designing icons for functional items, this study first collected graphic icons from 
the currently marketed functional items and identified semantic image nouns so the 
questionnaire could be distributed to determine a suitable connection between user 
requirements and functional icons.  A total of 50 graphic icons, which included the 
main interface and sub-interface, was collected and redrawn [12].  The functional 
icons were designed using the computer software Adobe Flash CS3.  The candidate 
icons for the functional items were designed as a questionnaire and distributed to the 
test subjects.  The results indicated that users tended to accept daily or customary 
image graphics as icons.  It appears that icon graphics with embodied characteristics 
are more recognized by users.  Additionally, a simplified icon graphic will also 
provide a higher recognition.  These suggestions lead directly to helping identify five 
icon graphics design criteria: 

1. Limit the size of an IVNS icon to 48x48 pixels with an area greater than 64 mm2. 
2. Use a single color as a background to obtain better tapping effect. 
3. Simplify the graphic image, color and shape to make it easy for the users to 

understand. 
4. Unify the style of icons to be a family image. 
5. Allocate supplementary texts of functional items under the icons to enhance 

recognition.   

Based on the aforementioned graphics design criteria for icons, the research 
developed 50 graphic icons for the corresponding functional items.  Table 5 shows 
the partial icons designed for specific functional items.  An integrated system 
interface design criteria, which includes the functional menu framework, layers of 
functional items and functional icons, was then determined. 

4.3 Construction of an Interactive User Interface 

An IVNS was developed based on the high-demand functional items and clustering 
rules, the design factors of the interface and the features of the functional icons.  
Constructing a system interface includes the following: (1) determination of the 
system panel, (2) arrangement of the functional menu framework, (3) retrieval and 
editorial process of the functional icon graphics and (4) development of an interactive  
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Table 5. Partial icon designs for specific functions 

 
 
connection of the interface.  To construct the system interface for this study, an HP 
iPAQ 212 Enterprise hand held display was used, as shown in Figure 1.  The 
framework of the system interface, which includes 6 functional categories and 44 
functional items, is illustrated in Figure 2.  An interactive interface of the operational 
framework from this study is shown in Figure 3. 
 

 

Fig. 1. Simulation of the IVNS system interface   
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(a) Representation of the main interface (b) Representation of the partial sub-interface 

Fig. 2. Representation of the proposed IVNS system interface 

 

 

Fig. 3. Hierarchical framework of the interactive interface 

5 System Interface Experiment 

To evaluate the merits and faults of the developed IVNS, an experimental procedure 
was established for the system interface usability evaluation.  The procedure 
included (1) experimental planning of the proposed system interface, (2) the system 
interface experiment and (3) analysis of the system interface experiment.  In 
conducting the experiment, a comparison of two groups was conducted, with one 
group using the developed in-vehicle navigation system and the other group using the 
Garmin Nuvi 1370T.  10 types of tasks were designed for the experiment, and 20 test 
subjects who have design backgrounds were selected.  Note that 13 of the test 
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subjects had experience using a GPS, whereas 7 test subjects did not have experience.  
The 10 types of tasks were (1) search for a gas station, (2) search for a roadside 
assistance, (3) adjust the screen brightness, (4) search for an address, (5) search for a 
culture center, (6) search for a crossroad, (7) search for a shopping center, (8) run the 
photo viewer, (9) search for a hospital and (10) search for an interchange.  During 
the experiment, the completion time (in seconds), number of times the user went back 
and forth between the layers, and number of mission errors were recorded and 
analyzed. 

After the experiment, the 20 test subjects were asked to fill out a questionnaire re-
garding the user interface evaluation criteria.  The research defined 9 interface crite-
ria for the evaluation, which are the following: (1) appropriate layout, (2) appropriate 
color, (3) easy to click, (4) easy to understand functional icons, (5) easy to understand 
texts, (6) avoid inappropriate touch, (7) easy to find functional items, (8) easy to learn 
the interface and (9) overall satisfaction.  The evaluation is based on a 1-5 scale 
judgment with 1, 2, 3, 4 and 5 representing extremely low, low, medium, high and 
extremely high satisfaction, respectively.  The results showed that the developed 
IVNS had a higher satisfaction than that of the comparison system.  However, the 
developed in-vehicle navigation system still has several individual tasks that require 
further improvement. 

6 Conclusions 

IVNS products have become extremely popular, and many intelligent mobiles are 
even equipped with a built-in IVNS.  The number of functional items in current 
IVNSs has increased gradually.  Their differences have also become more apparent, 
which makes it difficult for the user  to choose.  Therefore, the designer is 
responsible for developing a friendly IVNS to meet user requirements.  The research 
proposed a procedure to construct an IVNS interface that integrated several 
approaches, such as a usability scenario model, AIO scale, factor analysis, 
hierarchical clustering analysis, fuzzy analytic hierarchy process and graphics design.  
The hierarchical cluster analysis was used in the first stage to classify the hierarchical 
configuration of the functional items.  Note that the fuzzy analytic hierarchy process 
was also used to evaluate the design factors of the framework configuration.  In the 
second stage, the specifications of the system menu framework were determined 
using a fuzzy judgment matrix, and a design process of the functional icons was used.  
A system simulation for the experimental evaluation was also conducted in the third 
stage for further improvement.   It was expected that through this research, the 
following results would be obtained: (1) a convenient connection between the 
graphical user interface in an IVNS and user cognition, (2) a friendly interface 
structure of the menu and digital content to enhance the operation performance, and 
(3) an appropriate mode of electronic information display on the vehicle windshield.  
In addition, this research provides reference information and a research process for 
designers to help establish users’ awareness on the graphical user interface and the 
information transmission mode of an IVNS to make human-computer interaction 
more humanized and intelligent. 
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論文：■已發表 □未發表之文稿 □撰寫中 □無 

專利：□已獲得 □申請中 ■無 

技轉：□已技轉 □洽談中 ■無 

其他：（以 100字為限） 

 
先前部分相關研究以投稿國際期刊與國內外研討會，共計三篇國際期刊(含國
際研討會論文轉期刊論文，國內外研討會三篇。最終之研究成果正在彙整與

編輯，並準備投稿中。 
3. 請依學術成就、技術創新、社會影響等方面，評估研究成果之學術或應用價
值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）（以

500字為限） 

 
本研究著重在消費者的感性認知鏈結設計師理性的造形建構，將提供設計師

設計更為人性化的商品。 
 


