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	摘要(中)	「圓盤型複合全像術」是鄭益祥博士、蘇威宏博士與張瑞城博士所提出，它具備了圓柱型複合全像片能夠展現360°影像的優點，以及平面型複合全像片適於壓印的特性。然而，傳統複合全像術所重建的影像會有惱人的「柵欄效應」產生，使觀看到的影像品質不佳，因此本論文提出「成像面圓盤型複合全像術」，可有效解決此問題，觀賞者可以看到無暗紋且清晰的立體「虛像」。此外，若將參考光源安排到適當的方位，則可以產生出「實像」，本論文將會詳述此技術的理論與實驗結果。而在全像片量產方面，本論文提出以「單光束」光學翻拍系統來複製可三百六十度環繞觀賞的圓盤型全像片，同時對光波「極化」所造成的影響，有詳盡的敘述。另外，基於「反射式」全像術有製作全彩3D影像之潛力，本論文以「雙步驟」翻拍製作圓盤型反射式全像片，並且探討「無透鏡複製系統」的可行性。


本論文的第一部分內容，提出展示立體「實像」之「成像面圓盤型複合全像術」之構想，在其製作的光學系統中，原始物體某個視角的二維影像資訊是經由雷射光束的攜帶，再藉著透鏡的成像功能，被成像於全像底片平面上，最後與同調參考波干涉而產生全像干涉圖形。我們將介紹此種全像術製作與影像重建的理論模型；成像面圓盤型複合全像片可以用較大的白光來做為重建參考光源，而發生於傳統型複合全像片中的柵欄效應也已被消除，另一方面，我們會利用電腦進行數值模擬，尋找適當的全像片製作參數，並繪製出觀賞空間的重建影像，最後我們結合此全像技術展示實像、虛像的功能，完成以單一重建光即可同時產生實、虛像的全像片。


論文之第二部分則提出一套複製圓盤型複合全像片的技術。一般而言，光阻材料常被使用於「壓印式全像」產品的「母板」製作，然而由於光阻所需的曝光量遠大過鹵化銀材料(約百倍至千倍)，因此若以光阻材料記錄複合全像資訊，將受耗費時間、容易被環境擾動等因素所影響，導致成功率降低。因此本論文提出一套單次曝光(複製)的技術，可增加其量產之可行性。論文中我們將介紹「雙步驟」製作成像面圓盤型複合全像片的方法，首先，以第一部分介紹的技術，製作含有複合全像資訊的全像「母片」，然後藉由我們所提出的「單光束」光學複製系統，來翻拍至全像「子片」(即為全像成品)。由於製作過程中，複製系統之雷射光源的「極化」方向，會造成全像子片上各區域的干涉情況不同，導致全像成品各區的繞射效率不均，因此，本論文以理論與實驗來分析這些影響繞射的因素。


在論文第三部分，我們提出雙步驟「反射式」成像面圓盤型複合全像術可經由白光照射重建出幾乎單色的立體實像。它包含有全像母片製作、全像子片複製。另外，為了增加觀賞視窗，我們會在第一步驟的物光系統中加入毛玻璃和狹縫。另一方面，我們提出「無透鏡」的複製光學系統，此系統以發散波來複製全像片，可提昇展示大型影像的可行性。


「成像面圓盤型複合全像術」不但省去了價格昂貴的柱狀透鏡，而且所重建出的影像較不變形，若結合日趨成熟且價格低廉的光碟片製作技術大量生產，將會使得展示型全像片生活化，而由本論文得到的理論和實驗結果，將有助於量產的實現；而在「反射式」複合全像技術方面，它可經由白光照射重建出幾乎單色的立體實像，若能精確地控制不同色光(紅綠藍三原色)視窗的疊合，則能拍攝並重建出具有真實色彩的3D影像。
	摘要(英)	Disk-type multiplex holography was originally proposed by Prof. Cheng, Prof. Su, and Dr. Chang in 1999.  However, the finished multiplex holograms are composed of a series of long-thin individual holograms which consequently causes the reconstructed images overlaid with a fence structure.  More recently, the image-plane multiplex holograms (IPDTMHs) are developed to be capable of displaying 3D images free from the “picket-fence effect”.  The IPDTMH can generate a virtual image behind the hologram.  In fact, real images can be generated from the IPDTMHs, which will be proposed in this dissertation.  We  have further developed a 360-degree viewable IPDTMH in 2004.  A single-beam copying system for this kind of hologram will also be introduced.  Furthermore, the reflection IPDTMHs for 360-degree viewing are discussed in the last part of this dissertation.


In the first part of this dissertation, we introduce how to generate 3D real images from an image-plane disk-type multiplex hologram.  In the formation of a multiplex hologram, a 2D image from original 3D object is directly imaged on to the recording film plane based on the imaging properties of lenses.  The theory of this type of hologram is built.  This kind of hologram is suitable for white-light line-source reconstruction and the reconstructed 3D image is free from the “picket-fence effect” as occurred in the traditional multiplex hologram.  The characteristics of the image are numerically simulated.  Since this type of hologram can generate real images as well as virtual images, we also discuss how to generate both images simultaneously with one white-light line-source illumination.


Photo-resist materials are ordinarily used in production of master plates for embossed holograms but we know that the exposure time needed for grating formation in photo resist is much longer than that needed for a silver halide film which of course makes it impractical for multiplex hologram fabrication.  It seems that single exposure would be more efficient for mass production.  Then, in the second part of this dissertation, a two-step holographic process for the fabrication of an image-plane disk-type multiplex hologram is described.  We discuss how to produce a master hologram (H1) and present a simple optical system for single-beam copying process (H2).  The diffraction efficiency of the transfer hologram (H2) is measured as a function of exposure.  However, it is found to be influenced by the polarization of the light beams of the copying system, resulting in different diffracted beam diffraction efficiencies from two areas (under different interference conditions) of the transfer.  The factors which cause the phenomenon of diffraction efficiency difference are demonstrated and the corresponding experimental results are discussed.


A method for making the reflection image-plane disk-type multiplex holograms is also introduced in the last part of the dissertation.  A two-step holographic process, including the fabrication of a master hologram (H1) and the production of a transfer hologram (H2), for the fabrication of 360-degree walk around viewable reflection image-plane disk-type multiplex holograms is proposed.  In order to increase both the vertical and the longitudinal viewing window, a diffuser and a fan-shaped slit are utilized in the optical system of the object wave in the first-step recording (H1).  The finished hologram (H2) can generate single-colored clear image under white-light line-source illumination.  An alternative lensless copying system for fabrication of the reflection multiplex hologram, which allows one-shot recording of bigger images, is also described.  Both experimental and computer-simulated results for the characteristics of the images from this kind of hologram are presented.


The IPDTMH is suitable for mass production using the well-developed CD technology and it would be an appropriate time to utilize this kind of hologram to display scientific data, tomographic data, and images of people or scenery.  The theoretical and experimental results in this dissertation should be helpful in the design of a single-beam holographic transferring system for mass production of IPDTMHs.  On the other hand, the image reconstructed with a reflection hologram is quite single-colored because of the property of high wavelength selectivity.  Using this property one can design the viewing slits at a fixed location in the reconstruction process for various wavelengths (RGB) and then makes full-color holograms with one laser source by pre-soaking the unexposed film in triethanolamine (TEA) liquid of suitable concentrations in the near future.
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