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Our laboratory has published a lot of quality work in some of the top international
conferences (e.g. ICCV, CVPR, ECCV, SIGGRAPH, ICML, etc.) and journals (PAMI,
TNN, etc.). All of them have been giving impact to the field of Computer Science and
producing contribution to the society/industry. For example, while digital
entertainment and film industry are demanding useful, convenient and powerful tools
for development, our laboratory has researched and produced a set of unique
techniques for their desire. Poisson Matting, Lazy Snapping, Image/Video Repairing
and Shadow Extraction/Matting are some examples that can help produce various and




unique special effects and manipulations. While 3D scanning of real world object
requires expensive and difficult setting, Dense Photometric Stereo is a breakthrough,
which provides a way to capture accurate 3D surface information with a very cheap
and simple experimental setting.

Databases:

WinyDB is an embedded query processing system on Windows CE .NET based PDAs
(Personal Digital Assistants) for extracting information from a network of wireless,
smart sensor nodes. Multiple PDAs running WinyDB can communicate with one
another and query the local sensor network as well as remote sensor networks. Also,
WinyDB is optimized for the power efficiency of both PDAs and sensor networks.

Networking and System:

We have focused on Wireless Sensor Network, Wireless Mesh, Peer-to-Peer
Networking, and result in many publications in top conferences such as INFOCOM,
ICDCS, IPTPS, ICNP, and top journals, such as TPDS, TM, JSAC, TC and so on. All
these results have significant impact to this field. For example, there have been
tremendous advances in wireless communications in recent years, including in
wireless radios, networks, and mobile devices. It is expected that different radio
technologies, including WiFi (IEEE 802.11), UWB (IEEE 802.15.3), WiMAX (IEEE
802.16), ZigBee (IEEE 802.15.4), Bluetooth, 3G, and SDR will coexist. Meanwhile,
the existing network infrastructure of planned cellular networks is being
complemented by heterogeneous self-organizing systems with hybrid infrastructure
and peer-to-peer communication modes. Moreover, multi-band/multi-radio devices
have been rapidly emerging recently. In short, we can see much diversity in terms of
radios, networks, and devices, which provide much flexibility in radio resource
configuration and management. The key question that needs to be answered, then, is
how do we ensure that users always have the “best” networking in such complicated
situations?

Target at those challenges, we introduce a “collaborative and cognitive networking”
concept and develop core technologies for radio resource management to address all
the above challenges. More specifically, we investigate the following fundamental
issues: A. To investigate the effects of “collaborative” and “cognitive” on the overall
system performance. Here, by “cognitive” we mean the ability to sense the situation,
adapt to the environment, and even reconstruct the network to improve the overall
system performance. By “collaborative” we mean the ability to work together with
neighboring devices to accurately understand the operating environment and take
corresponding actions in a distributed way. Specifically, cross-layer adaptation for
single device and collaborative coordination among a group of devices will be studied.
B. As the sample enabling technologies, we investigate several concrete schemes that
can demonstrate the idea of cross-layer design and device coordination in collaborative
and cognitive networks. In particular, how do we manage devices equipped with
multi-radio in distributed systems like multi-hop networks (e.g., mesh and sensor
networks)?
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