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Foreword

Cognition has emerged as a new and promising methodology with the development
of cognitive-inspired computing, cognitive-inspired interaction, and systems that
enable a large class of applications and has developed a great potential to change
our life. However, recent advances in artificial intelligence (Al), fog computing, big
data, and cognitive computational theory show that multidisciplinary
cognitive-inspired computing still struggles with fundamental, long-standing
problems, such as computational models and decision-making mechanisms based
on the neurobiological processes of the brain, cognitive sciences, and psychology.
How to enhance human cognitive performance with machine learning, common
sense, natural language processing, etc., is worth exploring.

2021 International Conference on Cognitive-based Information Processing and
Applications includes data mining, intelligent computing, deep learning, and all
other theories, models, techniques related to artificial intelligence.

The purpose of CIPA2021 is to provide a forum for the presentation and dis-
cussion of innovative ideas, cutting-edge research results, and novel techniques,
methods, and applications on all aspects of technology and intelligence in intelli-
gent computing.

At least two independent experts reviewed each paper. The conference would
not have been a reality without the contributions of the authors. We sincerely thank
all the authors for their valuable contributions. We would like to express our
appreciation to all Program Committee members for their valuable efforts in the
review process that helped us guarantee the highest quality of the selected papers
for the conference.

We would like to express our thanks for the strong support of the Publication
Chairs, Organizing Chairs, Program Committee members, and all volunteers.
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Our special thanks are also due to the editors of the Springer book series
“Advances in Intelligent Systems and Computing”, Ramesh Nath Premnath and
Karthik Raj Selvaraj, for their assistance throughout the publication process.

Bernard J. Jansen
Haibo Liang
Jun Ye



Welcome Message

Cognition has emerged as a new and promising methodology with the development
of cognitive-inspired computing, cognitive-inspired interaction, and systems, which
can enable a large class of applications and has great potential to change our lives.
However, recent advances in artificial intelligence (Al), fog computing, big data,
and cognitive computational theory show that multidisciplinary cognitive-inspired
computing still struggles with fundamental, long-standing problems, such as
computational models and decision-making mechanisms based on the neurobio-
logical processes of the brain, cognitive sciences, and psychology. How to enhance
human cognitive performance with machine learning, common sense, natural lan-
guage processing, etc., is worth exploring.

2021 International Conference on Cognitive-based Information Processing and
Applications includes precision mining, intelligent computing, deep learning, and
all other theories, models, techniques related to artificial intelligence. The purpose
of CIPA2021 is to provide a forum for the presentation and discussion of innovative
ideas, cutting-edge research results, and novel techniques, methods, and applica-
tions on all aspects of technology and intelligence in intelligent computing.

At least two independent experts reviewed each paper. The conference would
not have been a reality without the contributions of the authors. We sincerely thank
all the authors for their valuable contributions. We would like to express our
appreciation to all Program Committee members for their valuable efforts in the
review process that helped us guarantee the highest quality of the selected papers
for the conference.

We want to express our thanks for the strong support of the General Chairs,
Publication Chairs, Organizing Chairs, Program Committee members, and all
volunteers.
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Jim Jansen is a Principal Scientist in the social
computing group of the Qatar Computing Research
Institute. He is a graduate of West Point and has a
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