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A maijor challenge in materials design is how to efficiently search the vast chemical design space to find the materials with desired properties. One effective strategy is to
develop sampling algorithms that can exploit both explicit chemical knowledge and implicit composition rules embodied in the large materials database. Here, we propose a
generative machine learning model (MatGAN) based on a generative adversarial network (GAN) for efficient generation of new hypothetical inorganic materials. Trained
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A major challenge in materials design is how to efficiently search the vast chemical design space to find the materials with desired properties. One effective strategy is to
develop sampling algorithms that can exploit both explicit chemical knowledge and implicit composition rules embodied in the large materials database. Here, we propose a
generative machine learning model (MatGAN) based on a generative adversarial network (GAN) for efficient generation of new hypothetical inorganic materials. Trained
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Application Abstract: Visual classification is one of the most fundamental and important topics in artificial intelligence, and it plays an indispensable role in many applications associated with artifici
al intelligence. The rapid development of deep convelutional neural netwaorks significantly improves performance of visual classification methods and pushes visual classification to a new era. Howev
er, it is necessary and urgent to design accuracy, robust and efficient visual classification methods to handle huge numbers of classes and drastic changes of natural objects. This project focuses on st
udying deep convolutional neural networks based on high-order statistical modeling for challenging visual classification tasks, which includes the following three parts. (1) Understanding the mecha
nism underlying high-order statistical modeling methods in deep convelutional neural networks. (2) Developing a variety of accuracy and robust deep convolutional neural networks based on high-o
rder statistical modeling for some specific problems and tasks. (3) Designing lightweight deep convolutional neural networks based on high-order statistical modeling metheds by using model comp
ression technologies. The goal of the above research is to improve accuracy and robustness of deep convolutional neural networks in challenging visual classification tasks, and provide theoretical an
d technical supports for development of artificial intelligence in our country.
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er, it is necessary and urgent to design accuracy, robust and efficient visual classification methods to handle huge numbers of classes and drastic changes of natural objects. This project focuses on st
udying deep convolutional neural networks based on high-order statistical modeling for challenging visual classification tasks, which includes the following three parts. (1) Understanding the mecha
nism underlying high-order statistical modeling methods in deep convolutional neural networks. (2) Developing a variety of accuracy and robust deep convolutional neural networks based on high-o
rder statistical modeling for some specific problems and tasks. (3) Designing lightweight deep convelutional neural networks based on high-order statistical modeling methods by using model comp
ression technologies. The goal of the above research is to improve accuracy and robustness of deep convolutional neural networks in challenging visual classification tasks, and provide theoretical an
d technical supports for development of artificial intelligence in our country.
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Application Abstract: At present, the working environment of the robot is usually structured and the task model is single and fixed. There is still a huge gap between the overall intelligence and prac
tical level of the robot and the requirements of the industry and people's expectations. The fundamental reason is that there is no effective way to make the robot have autonomous perception, intell
igent development and other intelligent behavior. Therefore, the development of intelligent robots with the ability of self-learning and development to complete non-specific tasks will become an ur
gent need, but also the inevitable development trend of the current research. Although artificial intelligence and machine learning methods have made great progress in games, chess and other field
s, compared with games, chess big data training, repeatability and clear decision rules, There are some problems in the process of robot operation, such as small amount of data, continuous motion
space, poor repeatability and so on, which makes the latest progress and breakthrough of artificial intelligence difficult to be directly used in the acquisition and growth of robot knowledge and skill
s

This paper intends to realize the autonomous perception and intelligent development of robot in complex unstructured environment through the theory and method of artificial intelligence an
d machine learning. Focusing on the key scientific issues of autonomous perception and intelligent development of robots, this paper intends to carry out research from three aspects. Acquisition an

d growth of knowledge and skills based on imitation learning, acquisition and growth of robot knowledge and skills based on environmental interaction, and sharing and migration of robot knowled
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Application Abstract: At present, the working environment of the robot is usually structured and the task model is single and fixed. There is still a huge gap between the overall intelligence and prac
tical level of the robot and the requirements of the industry and people's expectations. The fundamental reason is that there is no effective way to make the robot have autonomous perception, intell
igent development and other intelligent behavior. Therefore, the development of intelligent robots with the ability of self-learning and development to complete non-specific tasks will become an ur
gent need, but also the inevitable development trend of the current research. Although artificial intelligence and machine leaming methods have made great progress in games, chess and other field
s, compared with games, chess big data training, repeatability and clear decision rules, There are some problems in the process of robot operation, such as small amount of data, continuous motion
space, poor repeatability and so on, which makes the latest progress and breakthrough of artificial intelligence difficult to be directly used in the acquisition and growth of robot knowledge and skill
s

This paper intends to realize the autonomous perception and intelligent development of robot in complex unstructured environment through the theory and method of artificial intelligence an
d machine leaming. Focusing on the key scientific issues of autonomous perception and intelligent development of robots, this paper intends to carry out research from three aspects. Acquisition an
d growth of knowledge and skills based on imitation learning, acquisition and growth of robot knowledge and skills based on environmental interaction, and sharing and migration of robot knowled
ge and skills, The robot can learn from human beings, autonomous leaming of robots and learning from other robots in socialized environment
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WIWE :  With the latest research results of artificial intelligence and machine learning, the acquisition and growth of robet knowledge and skills are
studied from three aspects: imitation learning, autonomous learning and cloud intelligence. From the aspect of imitation learning, the

robot operating system based on virtual reality is designed to learn the operation skills, and the curiosity mechanism is introduced to
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FEFGIINZ¥: This Funding Opportunity Announcement (FOA) will use the NIH Phased Innovation Award
mechanism ((R21/R33) to develop novel transformative artificial intelligence/machine learning (Al/ML)
strategies and computer automation to integrate, extract, and interpret multi-omic (i.e., genome, epigenome,
transcriptome, proteome, metabolome, microbiome, phenome) data sets from human exceptional longevity (EL)
cohorts and multiple non-human species that display wide variation in life span and decipher the relationships
between DNA, RNA, proteins, metabolites, and other cell variables, as well as links to disease risks and
exceptionally healthy aging.
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