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[bookmark: _GoBack]Prof. Shih-Fu Chang has made significant contributions that shape directions in many key areas of multimedia, including multimedia search, summarization, compressed-domain manipulation, and trustworthy media. His works have been regarded highly influential, with recognitions and broad impacts across research, education, and applications. He has also provided critical services to the community, including serving as the ACMMM conference co-chair twice and the Editor-in-Chief for the IEEE Signal Processing Magazine from 2006-8.

Multimedia Analysis and Retrieval

Since early 90’s, Prof. Chang has played an active leading role in this vibrant field. In 1997, he and his student, John Smith, developed two well known search engines, VisualSeek and WebSEEk. The former became one of the most frequently cited works in content-based image retrieval, with more than 1600 citations so far; the latter was one of the earliest public-domain Web image search engines, indexing more than 650,000 images and 10,000 video clips and receiving more than 6 million hits in 1996-7. It was profiled in an article in Scientific American on emerging Internet search. In 1998, his group developed and deployed another seminal video search system, VideoQ, which supports automated spatio-temporal indexing at the video object level. It presented important breakthrough in integrating temporal trajectory, spatial layout, as well as comprehensive visual appearances of automatically segmented regions. The corresponding paper received the Best Paper Award from IEEE TCSVT in 1998. 

Recently, his group and collaborators have developed a new framework for video search based on visual concepts, which are fundamentally different from low-level features and promise much more intuitive and effective search tools for end users. His group has developed and released a large library for detecting hundreds of video concepts over diverse content categories. The toolkit library and the large annotated corpora have been downloaded about 600 times by more than 100 research groups. Works by him and his students have often set new directions in multimedia retrieval, such as HMM based sports video structuring (’02 with Xie, 200+ citations), computable scenes (’00 with Sundaram, 120+ citations), and search reranking (’06 with Kennedy and Hsu, 80+ citations). His comprehensive review article (with Rui and Huang in ’99, 1200+ citations) was also influential in promoting the importance and stimulating new ideas in this field. In the recent ACM MM Conference 2009, his group presented another exciting framework for representing content with joint audio-visual patterns at the atomic level. This paper won the Best Paper nomination in the highly selective content track. 

Together with collaborators in neural engineering, he is also developing non-conventional brain machine interfaces to combine human vision and machine vision capabilities to dramatically speed up the image triage process. This work has stimulated much interest since the presentation in ACMMM10, and the results have been licensed to a company (NeuroMatters) for commercialization.

Compressed-Domain Video Processing

One major challenge in large-scale video search is the need to process a vast amount of video streams in real time. By exploring the compressed-domain representations of video data, Prof. Chang was among few earliest pioneers in developing efficient algorithms for processing coded videos directly in the compressed domain without the need of full decoding and processing of voluminous raw data. He and his student (Meng) demonstrated orders of magnitude speedup in video manipulation and feature extraction in the compressed domain, and deployed the first Web-based compressed video editing engine, WebClip. Many significant improvements have been demonstrated afterwards in research and industry following these original works. One of his papers published in JSAC 1995 has been cited more than 390 times, with another paper on compressed-domain face detection cited 310+ times.

Video Summarization and Adaptation

Research in this area focuses on automatic condensing of long videos into compact spatio-temporal summaries that match practical constraints like user preference, hardware capability, or network bandwidth. He and Sundaram developed a unifying paradigm based on cinematic theories and human psychological models. They extended the classical rate-distortion theory and added analytical models of resources, subjective utilities, and adaptation operations into a joint optimization solution. These ideas led to development of several innovative applications, including a real-time sports video highlight generation system licensed to RealNetworks and a few other companies. The paper on video skimming also won a Best Student Paper Award in ACM Multimedia 2002.

Trustworthy Media

In the modern era of pervasive video use, trustworthiness of visual content can no longer be taken for granted. Problems often arise in discerning whether an image has been tampered with and detecting the right video source. Prof. Chang’s group launched a major NSF-funded effort called TrustFoto, in which physics-based features and natural image statistics are used to detect digital tampering and distinguish photographs from computer graphics content. This effort has been instrumental in establishing a new direction in the multimedia field. Their online prototype for classifying photographs against computer graphics content has received more than 5000 trials and their paper (with T. Ng) won the Best Student Paper Award in ACM Multimedia Conference 2005.

Scholarly and Industry Impact

Prof. Chang’s work has resulted in more than 400 publications and inspired many new directions. The Google Scholar Citation shows a clear testimonial to the impact – an h-index of 61 and more than 17,400 citations in total, in addition to the many best paper awards received by him and his students. 

Prof. Chang has also made profound impact in the community through mentoring of future leaders. Several of his former students have become active players in the multimedia field, serving as conference chairs, journal editors, academic faculty, or research lab directors. Several of his students have been selected as IBM Future Leaders in Multimedia, received E. Jury Best Thesis Awards and Josef Raviv Memorial Postdoc Fellowships, and one student just won the Facebook Fellowship among hundreds of candidates.

On the industry side, his research has resulted in more than 15 issued patents. Several have been licensed to companies and incorporated into multimedia products and services. The Columbia ADVENT university-industry research consortium, co-directed by him from 2000-03, has had more than 25 industry sponsors. Additionally, his work lays the foundation for several important contributions that have been incorporated to international standards for multimedia such as MPEG-7. Results from his group are also being used as foundational components in several large-scale government funded projects. 

In recognition of his pioneering contributions in multimedia, Prof. Chang was given the prestigious IEEE Kiyo Tomiyasu Award in 2009, and elected Fellow of the American Association for the Advancement of Science in 2010. 
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