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1、 摘要報告

為了使國內電腦圖學(computer graphic)技術能與國際接軌，本實驗室特別邀請在香港中文大學任教，在電腦圖學領域具國際知名度的黃田津教授來訪，黃教授今年以Manga Colorization為題的研究發表在電腦圖學界最頂尖的會議SIGGRAPH上，更突顯黃教授研究的傑出。本次來訪行程中舉辦兩場演講以及研究合作方向的討論，使得學校教學能直接得到國外專家指導，提升教學品質，開闊師生國際視野，並尋求國際合作的機會。此次訪問行程已於九十五年九月三十日圓滿結束。來訪行程如下：
· Day 1: (9/27)
· 2:00pm – 3:30pm: Arrival 

· 3:30pm – 5:00pm: Discuss collaboration

· Day 2: (9/28)
· 10:00am – 12:00am: Discuss research issues on NPR (non-photo-realistic rendering)

· 2:00pm – 3:30pm: Overview CUHK research Seminar (open to students and related faculty) RM 4203, CSIE

· 3:30pm – 5:00pm Open discussion with related faculty at NCKU (open to related faculty only)  RM 4203, CSIE

· Day 3: (9/29)
· 10:00am – 12:00am: Discuss ideas and issues about NPR for SIGGRAPH 2007submission

· 2:30pm – 4:00pm: Give a talk about NPR in CSIE dept. (open to students and related faculty) RM 4263, CSIE

· 4:00pm – 5:30pm Open discussion with related faculty at NCKU (open to related faculty only)  RM 4210, CSIE

· Day 4: (9/30)
· 10:00am – 12:00pm Discuss research collaboration milestone/schedule before SIGGRAPH 2007 submission

· Leaving 

　院系所或單位：成功大學資工系主辦

　報告撰寫人：成功大學資訊工程系 李同益教授

　聯絡人電話：62531
2、 執行目標

Professor WONG, Tien-Tsin (T. T.) (黃田津) is a professor. He is a core member of Virtual Reality, Visualization and Imaging Research Centre in the Chinese University of Hong Kong (CUHK). His main research interests include computer graphics, precomputed lighting, image-based rendering, non-photorealistic rendering (manga), GPU programming, medical visualization, multimedia compression, and computer vision. 

· Recently, he received the IEEE Transactions on Multimedia Prize Paper Award 2005 and the Young Researcher Award 2004.
· He is considered as a rising star in the area of computer graphics. Although he is very young, he is a full professor (CUHK). His academic achievement is much stronger than other senior researchers in HK, even in Taiwan. 

· I would like to invite him to visit our lab., Computer Graphics Group/Visual System Lab., CSIE, NCKU, Taiwan, starting from Sept. 27 to Sept. 30. At this period, we will discuss our research collaboration and Prof. Wong also will give us a talk in our department on Sept. 29. We hope his visit will enhance the collaboration relationship between two schools and the collaboration results will be fruitful in near future.

· In addition, Prof. Wong will meet related faculty at NCKU with discussion.

黃教授對於電腦圖學的各個領域都有深入的研究，並發表了豐富的研究成果，在這四天的時間中，講授最新的電腦圖學的應用與研究方向，相信對與會的老師與學生有很多的啟發。黃教授以英文演講，並強調互動式的討論，並對於學生所提的問題給予詳細的指點，使與會人士均有相當大的收穫。

3、 執行情形

此訪問行程承蒙　「邁向頂尖大學計劃」及學校經費配合的支持得以舉行，其內容以探討最新的電腦圖學技術為主，黃教授主要介紹Virtual Reality, Visualization and Imaging Research Centre在Non-Photorealistic rendering上的應用，例如Manga Coloraization和Carton Deringing以及在Photorealistic rendering上的precompute rendering和Bi-direction Texture Function方面的議題。

在第一天(9/27)的行程中，由於飛機是傍晚才到高雄，在來台南的行程上，黃教授便於李教授進行合作議題上的初步討論，抵達成功大學後，即會晤本實驗室的研究生，進行簡單的討論。
在第二天(9/28)早上，便由本實驗室的研究生報告本實驗室的研究成果，一方面請黃教授給予研究上的指點，另一方面同時增進黃教授對本實驗室研究成果的瞭解，以增進合作議題的可能性。然後，由本實驗室的研究生報告其整理出來的三個主要的合作方向，以討論的方式進行，讓黃教授針對這些可能的研究議題提出疑問和見解，在經由與我方師生的腦力激盪下，確立了一個研究題目做為今後合作的議題。

下午，黃教授以Photorealistic and non-photorealistic rendering為題目，做了一場演講，並與與會的師生進行座談。這一場演講針對的是有電腦圖學背景的師生，對於每一項技術的細節有深入的探討，讓與會的師生受益匪淺。演講的主題包括：

· Manga Colorization：提供一個穩固的演算法對於針對日本漫畫使用的黑白網點進行自動上色。由於網點的紋路會產生pattern discontinuity，因為過去的colorization 僅考慮到亮度連續性做為上色的依據。這個研究以level set演算法延伸改良，配合Gabor wavelet filters偵測網點的特徵，達到良好的自動上色演算法。
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圖1: Manga Colorization。左: 漫畫以及使用者加入的顏色指示。右：自動上色後的結果。
· Carton Deringing：針對網路上常見的jpeg和mpeg壓縮格式對於卡通影像的壓縮的問題，也就是會在邊緣處產生類似年輪(ring)的瑕疵。這篇研究利用了image analogies的架構，以一群常見的pattern為例，分析在壓縮前後的差異，針對輸入影像先找出其可能產生瑕疵之處，再利用best matching演算法與example pair做比對，去消除瑕疵。並以實際程式現場展示成果。
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圖2: Carton Deringing。左: 原始jpg。右：deringing後。
在第三天(9/29)早上，由黃教授講授Bi-direction Texture Function(BTF)的原理，並以他最新的研究為例講解BTF結合Wang tile和Polycube演算法的應用，使得在三維網格上能輕易地運用BTF這種資料量相當龐大的材質。並在剩下的時間與本研究室的師生討論圖學界各種最新的研究議題。

下午的演講主要是開放給一般研究生，以Overview of CUHK Research at Virtual Reality, Visualization and Imaging Research Centre為題，以生動的例子講解香港中文大學最新的研究成果，包含了在photorealistic rendering中利用Spherical Q2-tree架構，達成快速重點取樣的做法以及在NPR中的Manga Colorization和Carton Deringing兩個做法。
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圖3: Spherical Q2-tree。左: Q2 tree架構示意圖。右：結果。
在第四天(9/30)早上，則繼續討論合作的議題，對於將來SIGGRAPH的submission方向與方式做更深入的探討。
在整個四天的行程中，在座老師和學生與黃教授有很好的互動，課後也有許多的研究心得的交流，來上課的老師和學生都感到很有收獲。黃教授也對與會的老師及學生已經做出來的一些研究成果感到很有興趣，相約日後再以email作進一步的連繫。整個課程在教學相長，大家都很有收穫下圓滿結束。
4、 執行成效

黃教授分享了一些最新的研究方向及電腦圖學新的技術應用，讓與會者能直接接觸到第一手的資訊，且能以互動討論的方式，提升對於研究技術的認識，可以說是受益匪淺。此外，黃教授與研究生及老師們針對研究合作的議題上亦有相當實質的互動，對於各個議題都提出了深入的看法，並提供可能的研究方向引導腦力激盪，因此對於參與的研究生在研究上有很好的啟發，本次的合作方向討論中，也討論出一個具體的研究合作計劃，將在今後半年中執行。

五、問題與建議

本次訪問行程承蒙「邁向頂尖大學計劃」及成功大學的支助得以順利完成，因此在成本上得以減輕負擔，再加上國內這方面的研究正蓬勃發展，所以相關類似的活動應多加鼓勵與支持。

電腦圖學的領域是個日新月益的領域，由這次的黃教授的訪問中，帶來今年圖學最頂尖會議SIGGRAPH剛發表的論文，以及香港中文大學最新的研究成果，可說是開啟學生國際的視野去接觸最新且第一手的資訊。

此次短期訪問行程中，黃教授準備許多的演講材料，配合其豐富的教學經驗，真的是很精彩的演講。黃教授豐富的學識和獨到的見解，在研究合作議題的討論上，對學生很具啟發性。

附件(一)：黃田津教授簡介。 

附件(二)：演講摘要(1)。

附件(三)：演講摘要(2)。

附件(一)：黃田津教授簡介

Professor WONG, Tien-Tsin (T. T.) (黃田津) is currently a professor. He is a core member of Virtual Reality, Visualization and Imaging Research Centre in the Chinese University of Hong Kong. Recently, he received the IEEE Transactions on Multimedia Prize Paper Award 2005 and the Young Researcher Award 2004. He was a visiting researcher in Microsoft Research, Asia during the summer of 2000. Currently, he is also a visiting research professor in Biomedical Engineering Department of Shanghai Jiaotong University. He is the member of ACM, ACM SIGGRAPH, IEEE, and Eurographics Association. He has actively involved (as Program Co-chair, Program Committee and Organizing Committee) in several international conferences, including Eurographics (2007), Pacific Graphics (2000-2005), Computer Graphics International (2004, 2006), Medical Imaging and Augmented Reality (2001), International Conference on Image and Graphics (2002), CAD/Graphics (2003, 2005, 2006), Chinagraph (2000, 2002, 2004, 2006) and ACM VRCIA (2006). Besides, he is also active in transferring graphics technologies to games industry, including writing articles in books for game developers (Graphics Gems V, Graphics Programming Methods, Shader X3, ShaderX4, and ShaderX5). 

His main research interests include computer graphics, precomputed lighting, image-based rendering, non-photorealistic rendering (manga), GPU programming, medical visualization, multimedia compression, and computer vision. In 1997, he proposed one of the earliest representations for image-based relighting, apparent BRDF of pixel. He also proposed a geometry-dependent framework for modeling surface imperfections, such as dust accumulation, in 1995 (reported in Computer Graphics World magazine). Currently, he actively involves in the projects of Rendering-friendly Compression and Real-Time Visualization of Chinese Visible Human (see press clipping), the highest resolution visible human data set. Click [favorite] to see his favorite research papers he published in SIGGRAPH and other venues.
附件(二)：演講摘要(1)。
1. Title
Photorealistic and non-photorealistic rendering
2. Overview
Photorealistic rendering has long been regarded as the ultimate goal in computer graphics research. With the advances of graphics technologies, synthetic images produced nowadays sometimes are almost indistinguishable from the real photographs. The only question left for producing photorealistic images is how fast we can produce them. The quest for real-time cinematic rendering has long been started in games industry in early 90’s. Despite the fast growth rate of hardware capacity (both computation speed and memory size), photorealistic rendering of arbitrarily complex scenery, say a forest scenery, is still far from reality. The high complexity of geometric scenes not just leads to slow rendering, but also high modeling cost. Image-based rendering and precomputed lighting provide an alternative solution. In the past decade, we have been in-depth studying the feasibility and practicality of image-based rendering and precomputed lighting. In this talk, we shall discuss some of our work, from spherical harmonic lighting, to SRBF lighting, to spherical Q2-tree. 

   While photorealistic rendering regards computer as a simulator of light transport physics, non-photorealistic rendering regards computer as a medium for presenting visual arts. In the second part of the talk, we shall describe our recent work in non-photorealistic rendering, manga colorization and cartoon deringing. 
附件(三)：演講摘要(2)。
Title:
Overview of CUHK Research at Virtual Reality, Visualization and Imaging Research Centre
Overview:
Professor Wong is a core member of Virtual Reality, Visualization and Imaging Research Centre in the Chinese University of Hong Kong. In this overview talk, he will introduce their recent research developed at his group. 

