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	摘要(中)	本論文主要目的在介紹如何以低成本方式來實作人眼追蹤系統以及相關的整合技術，運用此套系統可以估算出人眼凝視的方向及位置。而人眼追蹤的應用很廣，其中可應用於幫助殘障者。對於患有肌肉萎縮性脊髓側索硬化症、大腦麻痺、肢體或臉部肌肉無法行動的患者，如果本身的眼睛器官仍然能夠活動自如，患者就可以依賴此追瞳控制系統獲得獨立自主的溝通及控制能力。有幾種人眼追尋的方式是利用光線反射原理、眼動圖資訊(electrooculogram，EOG)或穿戴特殊隱形眼鏡等，其缺點可能包含高複雜度運算、高成本或者具有侵略性質。我們主要目的是為了協助傷殘者更容易操作電腦，並且考慮到價錢以及操作的難易度是兩大阻礙，因此所提出的演算系統不僅操作簡單，而且只需要額外使用一部web camera偵測裝置就能運作。我們提出的人眼偵測演算法概分為五大部份，首先，使用高效率的彩色膚色過濾器，用來分離以及定位使用者的人臉位置，接著運用三個主要求得眼特徵的投影機制將其整合並找出人眼粗略部位，進而使用FCM 演算法定位瞳孔中心點，使用


fuzzy 推論以及九個推論規則計算人眼凝視方向，並將其應用於人機介面的操作。實驗結果證明了此方法不僅快速而且能夠有效率的在複雜背景、移動人臉中執行人眼追尋工作。
	摘要(英)	The objective of this thesis is to present a set of techniques integrated into a low-cost eye gaze tracking system. An eye gaze tracking


system is a system that estimate the direction of the human’s eye gaze. That is, it finds where a person looks. Although the eye gaze tracking system has many potential applications, one of its main applications is to help the physically and vocally disabled. For some disabled persons, an extreme disability such as severe cerebral palsy or amyotrophic lateral


sclerosis (ALS) deprives them of the use of their limbs and facial muscles.If eye motion is unaffected, the person could rely on an eye gaze tracking system to attain or regain some degrees of independent communication and control. There are several ways of tracking the direction of the


eye-gaze by using reflection of light,electrooculogram (EOG), or contact


lens, etc. Each of them has its own advantages and disadvantages such as high complexity, high cost, and invasive way. Since the main application of the proposed system is to help the disabled to manipulate computers more easily, price and complexity are the two chief considerations. The proposed system consists of only one low-cost web camera which is


located directly above the center of the display screen. A five-stage algorithm is proposed to estimate the eye gaze direction. At the first stage,an efficient face detection filter based on the skin color is employed to locate the user’s face. Then three projection histograms are integrated to find the eyes. After this, the FCM algorithm is employed to locate the pupils. Then the eye gaze direction is computed by inferencing a simple fuzzy systems consisting of 9 fuzzy rules. Finally, the computed eye gaze


directions are used to manipulate the computer. Several experiments were used to test the performance of the prototype system.
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