Department of Information Sciences

The Department of Information Sciences funds researches on the generation, acquisition, storage, transmission, processing and utilization of information. Based on the trends of disciplinary development and social progress, the following priorities are set for funding: nano electronics and bioelectronics, radio wave transmission and new types of antenna, advanced information processing, future communication theory and system, space information processing and application, key issues in theoretical computer science, computer software, computer system configuration and storage system, key technologies in computer application, computer network and distributed computer system, network and information security, bionic sensing and advanced sensors, modeling, analysis and control of complex systems, basic theory and application of intelligent science, advanced robot technology and application, basic research on semiconductor integrated chip system, quantum information technology, key scientific issues in optical information display and processing, advanced laser technology, biomedical optics, recognition radio, recognition science and intelligent information processing, etc. Preferential support will be given to basic researches that meet social demands and have far-reaching importance in promoting the national economic and disciplinary developments. 

Scientific and technical issues in information science are increasingly interdisciplinary in nature. Therefore, the Department pays great attention to proposals of interdisciplinary researches between information science and mathematics, physics, materials, life science, chemistry and so on. The Department encourages applicants to submit cross-disciplinary research proposals and proposals for cooperation among scientists with different background and knowledge. We encourage scientists to combine theory with practice and explore basic theory and key technical problems that have important application potentials for the national economy and national security. The Department will continue to give preferential funding to proposals that have a good background of international cooperation in order to encourage scientists to conduct substantive international cooperative research with scientists abroad in frontier areas of information science.

In 2008, the Department received 5 263 applications for General Program projects, 620 more than that of the previous year, which represents an increase of 13.35%, and 957 projects were funded, with a total funding of 294.53 million yuan. The average funding rate is 18.18%, and the funding intensity is 307.8 thousand yuan per project. The funding intensity increased greatly (44 900 yuan more per project) over that in 2007. It is hoped that the average funding per project will be 350 000 yuan in 2009.

Funding for General Program Projects in the Recent Two Years

Unit: 10 000 yuan 
	Science division
	2007
	2008

	
	Projects funded
	Funding
	Success rate++
 (%)
	Projects funded
	Funding
	Success rate++
 (%)

	Division I
	Electronics and technology
	70+8*
	2 008
	18.57
	91
	2 910
	21.26

	
	Information and communication system
	47+2*
	1 296
	15.08
	63
	1 926
	16.15

	
	Information acquisition and processing
	99+12*
	2 792
	18.62
	111
	3 303
	20.22

	Division II
	Theoretical computer science, computer software and hardware
	87+8*
	2 417
	17.03
	90
	2 768
	17.37

	
	Computer applications
	35+8*
	1 028
	15.27
	103
	3 109
	18.07

	
	Network and information security
	78+8*
	2 240
	16.47
	70
	2 122
	16.06

	Division III
	Control theory and control engineering
	79+6*
	2 277
	16.83
	93
	2 870
	19.06

	
	System science and system engineering
	18
	450
	14.63
	29
	831
	15.18

	
	Artificial intelligence and intelligent systems
	57+5*
	1 609
	16.45
	85
	2 581
	17.24

	Division IV
	Semiconductor science and information devices
	57+11*
	1 883
	18.04
	78+11*
	2 801
	18.39

	
	Information optics and photoelectric devices
	41+5*
	1 298
	17.97
	61+9*
	2 218
	18.09

	
	Laser technology and technical optics
	45+6*
	1 475
	17.06
	55+8*
	2 014
	19.15

	Total
	713+79*
	20 187
	17.05
	929+28*
	29 453
	18.18

	Average funding per project
	26.28 (28.36**)
	30.78(31.70**)


Notes: * Projects of the Small Fund for Exploratory Studies.

** Average funding without projects of the Small Fund for Exploratory Studies.

++ Success rate includes projects of the Small Fund for Exploratory Studies.
Interdisciplinary Research between Information and Mathematics
In 2009, the Department of Information Sciences and the Department of Mathematical and Physical Sciences will continue to fund interdisciplinary researches that require combined efforts from information science and mathematics. The approval rate and funding will be not lower than that for General Program projects. The areas to be included are mathematical methods in modern computer science, mathematical methods in information security, information system and advanced control theory. Interdisciplinary researches in the following areas (but not limited to) are encouraged:

1. Theory and algorithm of integer representation of real numbers

To design the theory and algorithms of integer representation of real numbers, to realize by computer and give complexity analysis of the algorithm.

2. Theory and methods of formalized representation of software systems

To describe and represent, by using formalization theory and methods, practical software system, not only applicable to real time application software systems, but also to interactive, discrete event software systems.

3. Theory and method of designing security software systems

To verify both theoretically and practically the advantages of the theory, algorithm and system structures of typical software system (system software or application software) analysis, design and development for improving the safety performance of software systems.

4. Theoretical studies on new software system structure

To study, by addressing the contemporary needs of software application, the structure, theory and methods of the system structure of novel software and to give appropriate scientific characteristics in combination with practical software system.

5. Theoretical studies on the validation of software systems

To establish the theory and methods on the validation of software system development so as to ensure the validity of the developed software.

6. Theory and methods of formalized representation of practical engineering projects
Division I of Information Science
The Division mainly funds basic and applied basic research in electronic science and technology, information and information system, information acquisition and processing and related interdisciplinary areas.

Research in electronic science and technology relates to circuit and system, magnetic field and wave, and electronics and applications. Funding mainly includes the design, test and verification of circuits and system, diagnosis, reliability, micro/nano circuit design theory, methods and technology, power, radio electronic technology and system, circuit and network theory, low power consumption communication electronics, electro magnetic computational theory and methods in electromagnetic fields and waves, characteristics of electromagnetic field and waves in new types of media, mechanism of interaction between electromagnetic field and wave and objects, electromagnetic compatibility, electronic wave transmission and antenna, micro wave optics, tera hertz electronic technology, vacuum, surface, membrane, superconducting, quantum, plasma, molecular and nano electronics in physical electronics, electromagnetic effect in bioelectronics, biochips and electrodes, medical information diction methods and technology; bio information processing and analysis in bio informatics, detection and identification of bio cells and molecules, information network and analysis in bio systems, modeling and simulation of bio system functions, methods and technology of bionic information processing; sensitive electronics and physical, chemical, bop sensors, properties of new types of sensitive materials and devices, and so on.

Information and communication system relates to theoretical and technical researches in the transmission, exchange and application of information. The main funding scope includes informatics, signal coding, channel coding, network service theory and technology, information system modeling and simulation, communication network and communication system security, diagnosis and evaluation, cognitive wireless in information theory and information system; wireless, spatial, multi media, optical, quantum, computational, transducer network communication theory and technology, new network access technology, mobile wireless internet technology, and next generation mobile communication theory and network, network communication theory and system, etc.
Information acquisition and processing relates to the theory, methods and applied technology of information acquisition and processing. The main scope of funding includes the processing of multi dimensional signals, self adaptive signals, radar and remote sensing signals in signal theory and signal processing; information acquisition mechanism and technology, weak signal detecting and processing, detection and imaging system in information detection and processing, image interpretation and processing, integrated processing of multi sensor signals, bio information processing at molecular, cellular and system levels, space and network information processing, etc.

In 2008, the Division received 1 367 proposals for General Program, and funded 265 projects. Some projects funded are related to interdisciplinary research such as information and mathematics, and information and health related subjects.

In 2009, the Division will continue to support researches in the areas of detection and imaging technologies, bio-information processing and space information processing, network information processing, low power consumption communication electronics and research on basic theory and key technologies that are significant to the national security, support innovative and cross-disciplinary research without common view from reviewers, continue to offer small amount of funds for exploratory studies, support exploratory studies having good prospects, continue to pay attention to performance and results in project evaluation, and give preferential funding to projects which have scored outstanding achievements in previous research. Applicants are encouraged to combine theory and practice, to focus on innovation and to study and solve basic problems in important application areas, so as to improve our research capabilities in this discipline.

Division II of Information Science
The Division mainly funds researches on basic theories, basic methods and key technologies related to computer science and technology and relevant interdisciplinary areas.
Computer science and technology is one of the most active, fast growing and widely influencing areas in information science. The Division supports researches on the theory of computer science, architecture, computer network, parallel and distributive processing, storage principle and system, system software, software engineering and methods, information security, natural language interpretation, data engineering and knowledge engineering, multimedia information processing, virtual reality, man-machine environment, mobile computation, embedded computation, artificial intelligence, pattern recognition and machine learning, bio information processing, etc. The objectives of computer science and technology are to obtain high efficiency and performance, large storage, high reliability, networking, universal and intelligent applicability. We suggest applicants conceive their research around these main features. 

In 2008, the Division received 1 532 proposals for General Program, an increase of 18.1% from 2007, and funded 263 projects (including 2 related to health science and 16 interdisciplinary projects related to mathematics and physics). The average funding is 304.1 thousand yuan per project and the success rate for General Program is 17.17%.

It is worth noting that proposals in 2008 still have the problem of lacking creative ideas, and not related to major national needs. The Division suggests that applicants aim at the national needs and international frontiers, and select basic, key and in-depth scientific issues to carry out sustained research. 

The Division emphasizes here that it encourages proposals focusing on key scientific problems and technologies in computer science, and original, fundamental, farsighted and interdisciplinary research. The Division especially encourages and supports scientists to address those basic issues that are well known internationally for their difficulty and significance. In 2009, the Division will continue to support interdisciplinary research in life science, mathematics, physics, chemistry, geo-science, mechanical engineering and management, and the exploration of new ideas, new theories and novel approaches and technology so as to promote the mutual development of computer and other sciences. 

Division III of Information Science
The Division mainly funds basic research and research on key technologies in control theory and engineering, system science and system engineering, artificial intelligence intelligent systems, and other related areas.

Research directions in control theory and engineering are control theory and applications, trouble shooting and system service, system emulation and evaluation, navigation, guidance and telemetry, sensor technology and sensor network, multi-information fusion, etc. 

Research directions in system science and system engineering include system description, modeling and analysis, system dynamics and application, emergence and laws of the evolution of complex systems, engineering system design and optimization, engineering system scheduling and decision making, etc.

Research directions in artificial intelligence intelligent systems cover pattern recognition and application, artificial intelligence and knowledge engineering, robotics and robot technology, cognitive science and intelligent information processing, etc.

The above areas are inter-related and supplementary to each other, covering wide ranges and intercrossing with many disciplines such as mathematics, computer, communication, mechanics, electrical engineering, mechanical engineering, semiconductors, optics, management, neuroscience and psychology. For such reasons, the Division encourages and supports interdisciplinary research.

In 2008, the Division received 1 172 proposals for General Program projects, and funded 207. The success rate is 17.66%. Some are interdisciplinary projects related to mathematics and physics and to health sciences.

In recent years, the following areas are becoming hot spots in application and research: unified safety control of energy saving and pollution reducing production process, control, decision making, scheduling and diagnosis based on data and patterns; complex network analysis and network system control, emergence of complex systems and laws of evolution, new methods of information acquisition and new transducer technology, new theory and methods of multi-information fusion; web information detection, searching, processing and application, natural language understanding and syntax computation, new methods of pattern recognition and recognition of non cooperative objects, new methods of data understanding and machine learning, information processing and control in life science, advanced robotic system and key technologies, and computer modeling and application of cognitive process. We hope applicants pay attention to the above areas in 2009.

Division IV of Information Science
The funding scope of the Division covers semiconductor science and information devices, and optics and photo-electronics. 

The main scope of funding in semiconductor science and information devices includes semiconductor crystal and membrane material, design and test of integrated circuits, semiconductor photo electric devices, semiconductor devices, semiconductor physics, integrated circuit fabrication and packaging, semiconductor micro and nano mechanical and electrical devices and system, and new types of information devices (including nano, molecular, super conducting, quantum functional information devices).

The main scope of funding in optics and photo-electronics includes optical information acquisition and processing, photon and photoelectric devices, transmission and exchange photonics, inferred physics and technology (including tetra-hertz), nonlinear optics and quantum optics, laser, spectrum technology, applied optics, optics and photoelectric materials, space optics, atmospheric and marine optics, biomedical photonics and optical problems in interdisciplinary studies. 
In 2008, the Division received 1 200 proposals, 932 (or 28.76%) more than that in 2007, and funded 222 projects, with a funding rate of 18.5% and an average funding of 344.4 thousand yuan per project.

In recent years, along with the development of information science, the above areas are now having more and more interaction with physics, chemistry, materials science and life science, and many new research directions are emerging. Among the major branch areas, more applications come from the following areas: semiconductor crystals and membrane materials, IC design and test, semiconductor photoelectric devices, optical information processing, photon and photoelectric devices, transmission and exchange photonics, laser, etc. There is still room for improvement for applications in such areas as semiconductor electronic devices, semiconductor physics, IC manufacturing and packaging, inferred physics and technology, nonlinear optics and quantum optics, applied optics, optics and photoelectric materials, biomedical photonics, etc. Research in the following areas need to be encouraged: semiconductor micro nano mechanical electrical devices and systems, new types of information devices, spectrum technology, space optics, atmospheric and marine optics, and optical problems in interdisciplinary areas.

In the Eleventh Five-Year Plan period, the Division will give priorities to solar cell materials and devices, tera hertz devices, nano device and technology, optical information processing and display technology, advanced photonic technology, wide gap semiconductor materials and devices, semiconductor integrated circuit system (SoC), etc.

Based on the trend of applications in recent years, the following areas will become the hot spots in the following years: radio frequency and digital analogy mixed integrated circuit design, micro-nano optical and electro-mechanical device and technology, on-chip network chip design, low dimensional quantum structure materials and devices, wide gap semiconductor materials and devices, self-spin electronics and self-spin photo electronic materials and devices, high speed optical communication technology and devices, high density information storage, display materials and devices, inferred detection and tera hertz technology, spectrum technology, space optics, atmospheric and marine optics, optical problems in interdisciplinary areas, and information devices, optics and photonics technology in health and live sciences.
