




























today’s world, how to obtain, 
manage and use maritime big data 
and integrate it with artificial 
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Prof. Wei Zhiqiang 
Talks about Intelligent 

Ocean in the Age
of Big Data

People

intelligence has become an essential topic in the 
field of ocean sciences. 

Prof. Wei Zhiqiang is the Dean of the College 
of Information Science and Engineering and 
Director of High Performance Computing 
Center of the Pilot National Laboratory for 
Marine Science and Technology (Qingdao) 
(hereinafter referred to as "QNLM"). He led the 
application of building a National-Regional 
Engineering Research Center for Maritime Big 
Data, approved by the National Development 
and Reform Commission. As the first of its kind 
at OUC, the center would contribute to Qingd-
ao’s innovation in marine science and technolo-
gy, particularly to the forming of “Intelligent 
Ocean”, centered around maritime big data.

What is the Intelligent Ocean? In Wei’s eyes, 
Intelligent Ocean integrates the new-generation 
information technology, represented by big 
data, supercomputing and artificial intelligence 
(AI), with ocean sciences. He summarized the 
data science and big data technology in the field 
of ocean sciences as the acquisition, processing 
and application of maritime big data.

To break the bottlenecks in ocean observation 
and acquiring maritime big data, Wei believes 
that the key lies in the “Maritime Intelligent 
Internet of Things”, an idea in the “Transparent 
Ocean” mega science project. The Maritime 
Intelligent Internet of Things refers to the deep 
integration of artificial intelligence, big data 
technology and maritime Internet of things.
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QNLM boasts the world’s fastest P-Level supercomputer in ocean sciences, with 
a speed of up to 2600 trillion times per second, and has built the fastest 100G/s  
broadband and the low-delay  100KM/millisecond supercomputing Internet. “We 
have connected QNLM’s supercomputing center with the National Supercomput-
ing Centers in Jinan and Wuxi, to form a supercomputing cluster, to analyze and 
process huge volumes of maritime big data, to make China a strong maritime 
country” Wei said.

Prof. Wei recalled that in June 2018, President Xi Jinping visited QNLM, where 
he reiterated China’s ambition to become a strong maritime country. He inspected 
the operation of high-performance scientific computing and simulation platform, 
and asked researchers about the latest development of the Internet of supercom-
puters, the “Blue Brain” and the first-class national marine system simulator. Pres-
ident Xi was happy to learn that supercomputers had solved the problem of "frag-
mentation" in maritime data and greatly improved the ability of observation and 
prediction of oceanic conditions.

The "Blue Brain" is a global oceanic AI and big data system, developed by 
QNLM’s High Performance Computing Center. The system covers such aspects 
as the prediction of global and regional oceanic and climate conditions, intelligent 
selection of marine drugs, intelligent exploration of submarine strategic energy, 
prediction of marine ecosystem evolution, intelligent analysis of maritime big 
data. It is committed to serving maritime scientific and technological innovation 
in an accurate and efficient way.   

Prof. Wei also introduced the 3D Structure Database of Marine Natural 
Products, jointly developed by QNLM, Marine Biomedical Research Insti-
tute of Qingdao and OUC’s School of Medicine and Pharmacy, which 
contains the accurate 3D structures of 30,117 marine natural products. The 
database is used in virtual screening and intelligent drug design, improving 
the efficiency of the R&D of marine drugs. Prof. Wei is working with Prof. 
Yang Jinbo from OUC’s School of Medicine and Pharmacy, to push forward 
the “Intelligent Supercomputing Pharmacogenomics” project, exploring 
new resources to contribute to China and all mankind.

According to Wei, the "Blue Brain" will transform from machine intelli-
gence to brain-inspired intelligence. It will progress from machine learning 
to deep learning and then to independent learning. This is the way that the 
"Blue Brain" will evolve and an important path for the development of 
marine science and technology.
To cultivate the future talent in this field, Prof. Wei has already outlined a 
future path. OUC has added the new program of Intelligent Science and 
Technology in 2018 and it plans to launch such new majors as Data Science 
and Big Data Technology and Microelectronics and Integrated Circuit. 
Efforts will be made to include Artificial Intelligence in the curriculum for 
general education.  
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“Working Capital Management Performance 
Ranking of China’s Listed Companies”, which 
has been issued annually since 2007. Besides, 
he also built up the “Working Capital Manage-
ment Database of China's Listed Company” and 
“Working Capital Management Case Library of 
China’s Listed Company”.

In August 2009, China Enterprise Working 
Capital Management Research Center was 
established at Ocean University of China, 
serving as a new innovative platform of 
accounting that closely connects the govern-
ment, community, universities and enterprises.

China Capital Management Think Tank 
Summit, initiated by Prof. Wang and his team, 
has been held annually since 2011 and became 
a brand in the field of capital management. In 
the past eight years, it has attracted more than 
2,000 experts from universities and enterprises. 

Prof. Wang and his team provided consultation 
service for the decision-making of China 
National Petroleum Corporation in 2016 with 
innovative capital concepts and an evaluation 
system for capital efficiency and financial risk, 
contributing to the capital allocation strategy of 
the corporation.

A journey of a thousand miles begins with a 
single step. Thanks to the unremitting efforts of 
Prof. Wang and his team, OUC ranked the 17th 
among the 480 colleges that offer accounting 
programs in China, according to the 2017-2018 
ranking published by RCCSE and China Educa-
tion Quality Evaluation Center of Wuhan Univer-
sity. OUC became the only university in Shan-
dong Province to enter top 20 on the list. 

The ultimate value of his work, according to Prof. 
Wang, is to contribute to the national economy, 
social development and student success. He said, 
“we will always be on our way of exploring and 
striving for greater achievements.”

Prof. Wang Zhuquan, 
a Leading Researcher 

of Accounting and
 his Team

As an advocate of working capital manage-
ment research, Prof. Wang set up the course 
“Working Capital Management” for under-
graduates in 2008, a subject that was later 
included as a research direction for postgradu-
ates. For more than ten years, he has been 
teaching this course, sharing with the students 
the latest development in this area. 

In 2016, Prof. Wang and his team developed a MOOC course entitled “Working Capital Manage-
ment”. In 2018, more than 40,000 people have registered for the course, which was awarded the Best 
National Online Course.
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the past 30 years, Prof. 
Wang Zhuquan has been 
dedicated to research and 

In 1999, Prof. Wang Zhuquan enrolled at 
Zhongnan University of Economics and Law as 
a PhD student, where he studied economics and 
management theory. He deepened his under-
standing of corporate governance and modern 
enterprise system. 

In the late 1990s, local enterprises in Qingdao 
such as Haier and Aucma began to extend their 
businesses to other cities, setting up offices and 
conducting cross-regional distribution. Prof. 
Wang noticed the importance of working 
capital management and proposed the "Work-
ing Capital Management Theory based on 
Channel Management", which integrates the 
concepts and methodology of supply chain 
management, channel relations management 
and customer relationship management.

Together with the Accounting Society of China, 
Prof. Wang and his team developed the 

talent cultivation in the field of capital efficien-
cy and financial risk analysis. He and his team 
have achieved fruitful results that benefit the 
industry and the society.  
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International Conference on 
Computer Vision and Pattern 
Recognition (CVPR) is a top 

academic conference in the field of artificial intel-
ligence. Focusing on deep learning technology, it 
includes the main conference, seminars and short 
courses. Since several research projects that we are 
conducting require deep learning technology, we 
could promote the application of new technologies 
in our projects and push for smooth implementa-
tion of our projects through participating in this 
conference.

CVPR 2019 was held at the Long Beach Conven-
tion Center in Long Beach, California from June 
16 to 20, 2019, and was organized by the Institute 
of Electrical and Electronics Engineers (IEEE). 
The IEEE, an international association of electron-
ic engineers and information science engineers, is  

by far the world’s largest non-profit   profes-
sional and technical institute with over 
400,000 members from more than 160 coun-
tries. IEEE is committed to the R&D of 
electric, electronic, computer engineering and 
science-related fields, and has developed more 
than 900 industrial standards in fields of space, 
computers, telecommunications, biomedi-
cine, electricity and consumer electronics. 
Now IEEE has developed into an international 
academic organization with great influence. 
CVPR is a top international academic confer-
ence on machine learning, computer vision 
and pattern recognition. Till the submission 
deadline, the conference has received a total of 
5,165 valid submissions, an increase of 55% 
over the last year. 1,300 submissions were 
accepted, with an acceptance rate of 25.17%.

 Participating in the CVPR2019 

The

Han Lei, Yang Jitao
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With strict acceptance criteria, the overall acceptance rate of 
CVPR is usually no more than 30%, among which the 
accepted papers that are presented orally account for no 
more than 5%. The review of CVPR is double-blind, which 
means neither the reviewer nor the contributor knows the 
information of each other. A paper usually needs to be 
reviewed by three reviewers, before being handed over to 
the chair for a final decision. 

When we look at the keywords of the papers in CVPR 2018 
and those in CVPR 2019, we find that deep learning is of 
great importance. The most popular topics are still images, 
detection, 3D, objects, video, segmentation, confrontation, 
recognition and vision. At the moment, according to the 
ranking of international academic conferences recommend-
ed by China Computer Federation, CVPR is a Class-A 
conference in the field of artificial intelligence.

We attended the Tutorial/Work-
shop: Benchmarking Multi-Target 
Tracking: How Crowded Can It 
Get, a seminar jointly organized 
by scientists and researchers from 
the Technical University of Munich, 
the University of Adelaide, Swiss 
Federal Institute of Technology 
Zurich and Amazon. The seminar 
was centered around such topics as 
the development of multi-target 
tracking from classic to modern, 
the latest research results of 
multi-target tracking and under-
standing of objects in space and 
time.

Six experts were invited to discuss the methods and 
challenges of multi-target tracking. The participants 
engaged in in-depth discussions about how to improve 
multi-target tracking evaluation and expand existing 
benchmarks. 
The parallel conference on image segmentation was orga-
nized by Kaiming He, a famous scholar from Facebook. 
The session, attracting a large number of audience, intro-
duced the development from R-CNN to Mask R-CNN in a 
systematic way. We learned a lot about the latest develop-
ment in the unrecognized, behind-the-scenes technology. 

In the parallel session on Deep Rein-
forcement Learning for Computer 
Vision, the speaker introduced the 
research status and pointed out the 
next stage of development. The 
opening ceremony of the main 
conference was presided over by 
Prof. Songchun Zhu, Director of the 
Department of Statistics and Com-
puter at UCLA. He said that there 
were a total of 9227 people regis-
tered for the conference this year, 
which broke the previous records. 
The number of participants from 
China’s mainland reached 1,044, 
second only to that of the United 
States.
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We understand from this conference that deep learning is a dominant method in this field today, and 
its popularity is on the rise. Various new algorithms, models, datasets and evaluation methods of deep 
learning are being improved and optimized. It is foreseeable that the research enthusiasm for AI will 
keep growing and bring about positive impacts on other fields. Participating in this conference has 
indeed been a rewarding experience for us, as we gained new ideas to continue our own research. 

world, engineering technical managers and students. It aims to facilitate the exchange of knowledge 
and technology, and to promote technological progress and its application in industry. The confer-
ence also pushed for international cooperation in the field of ocean, land and polar engineering. The 
conference was hosted by the University of Strathclyde, and attended by nearly 1000 experts and 
scholars from universities, research institutions, enterprises and the industry. 

The chairman of the meeting was professor ATILLA Incecik, editor of the magazine Ocean Engi-
neering. Famous experts and scholars, such as Bas Buchner, David Dickson, Xiaozhi Wang, Kjetil 
Skaugset, Rodney Eatock, Takeshi Kinoshita, were delivered reports. There were 219 branch venues, 
where scholars from all over the world discussed hot-spot issues and the latest research results related 
to offshore technology, safety and reliability of marine structures, material technology, marine pipe-
line and riser technology, design and construction technology of offshore platforms, marine space 
utilization, marine engineering and polar science and technology, computational fluid dynamics and 
vortex induced vibration, marine renewable energy, marine geology as well as marine hydrodynam-
ics and flow. 

June 8 to 14, 2019, the 38th International Conference on Ocean, Offshore & 
Arctic Engineering (OMAE) was held in Glasgow, UK. OMAE is an annual 
event for researchers from scientific and industrial communities around the 

My Trip to OMAE

From
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In the following days, we attended sessions about Tracking, Verification and Certification of Neural 
Networks, and Analysis of Marine Video. We also participated in the poster show and visited exhibi-
tors’ booths to learn about the latest scientific and technological achievements of major tech compa-
nies in the world. 
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Human beings have paid a high price in the course of developing and utilizing the ocean. Ocean 
engineering is characterized by high technology, high risk and high investment. The development of 
marine resources is full of risks due to many uncertainties, such as bad and changeable marine envi-
ronment, complex development conditions and human errors. To overcome the risks and challenges 
brought about by deep water, accidents, natural disasters and operational errors, to ensure the safety 
of life and property and environment and to guarantee the safe, economic and stable supply of 
offshore oil and gas, is the most important thing in the development of offshore platform technology. 
In the recent decade, the price of oil has been rising. It has been proved that 90% of the  marine oil
reserve is in the deep sea, and it has become an 
inevitable trend that the exploitation of oil and gas 
has reached the deep sea. Marine engineering 
technology has received unprecedented attention, 
paying closer attention to health, safety and envi-
ronmental protection. Marine engineering R&D 
seeks innovation and breakthroughs in safety 
performance, production capacity, and the 
balance between cost and operating cost.

On June 8, I participated in the short course "Verification and Validation of Industrial CFD". 
Professor Vaz from the University of Lisbon taught us how to ensure accuracy in complex 
CFD calculations. In practical application, using verified and validated results to assist 
decision-making requires more preparation than estimation experiment, numerical value 
and modeling errors. The short course mainly explains the errors and uncertainties of 
numerical simulation. Code verification can ensure that we use the correct model and 
solution in the calculation process. In terms of solution or calculation verification, the main 
purpose is to minimize the numerical error of calculation. Validation verification refers to 
the difference between the actual and simulation scales in the whole calculation process. 
The mathematical or computational model is defined in the sense of continuity. Therefore, 
the model error does not include discretization or numerical error. Furthermore, it may 
contain errors from domain size, boundary conditions, fluid properties or heat transfer coef-
ficients. So it is necessary to explore all kinds of errors in CFD calculation. That day, I also 
attended a short course on how to prevent corrosion and deposit in the marine engineering 
environment. The researchers explained the basic types of corrosion and how to prevent 
them. I also participated in several sub-sessions related to my own research. I listened to 
many excellent reports of scholars in my field and other fields, and exchanged ideas with 
colleagues from different countries. 

This is the first international academic conference that I have participated in since I became 
a postgraduate student. Through this meeting, I realized that cooperation is crucial to 
research and fishery engineering needs to be combined with advanced theories and good 
practices in the field of marine engineering. I would like to thank my university, Ocean 
University of China, for its support. I have broadened my vision and gained a better idea on 
the current and future research topics. 
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