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Abstract 
With the rapid development of Internet information technology, Internet information 
technology has penetrated into all aspects of people ' s work, study and life. In the 
process of information technology application, the era of big data has quietly arrived. 
This paper briefly introduces what is big data and why is the era of big data, and explains 
in detail the opportunities and challenges faced by control engineering in the era of big 
data. 
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1. What is Big Data 

In the current popular concept, it sounds simple and thoughtful but the most difficult to explain 
is ' big data'. 
In the ' Big Data Era ' [1] written by Victor Mel-Sheinberg and Kenneth Cooker, big data refers 
to the use of all data instead of random analysis ( sampling ). Big data 5V characteristics ( IBM 
proposed ) : Volume , Velocity , Variety , Value , Veracity.[2]. 
Among them, Volume refers to the size of the data to determine the value and potential 
information of the data considered; [3] Velocity: refers to the speed at which data is obtained; 
[3] Variety: the diversity of data types; value : Reasonable use of big data to create high value 
at low cost. [4] Veracity: The quality of the data. [3]. 
In the SAS report, they added two dimensions to big data: Variability and Complexity. 
Variability: The process that hinders the processing and efficient management of data. [3] 
Complexity: The amount of data is huge and comes from multiple sources. [3]. 
This type of definition is relatively popular and accepted by most people, but no matter how 
many V, these attribute words are difficult to comprehensively summarize the application focus 
of big data in various fields, and everyone has their own "big data definition". In my opinion, big 
data ultimately needs to serve business and create value.Therefore, the use of new collection, 
processing, storage and analysis techniques can bring new business insights to the organization 
and translate them into executable business strategies or to change existing business models, 
and all the data that ultimately create value is what I think big data.  

2. Why is it Said that it is the Era of Big Data? 

The advent of the era of big data does not only mean an increase in the amount of data, but more 
importantly, it shows that the technology of processing data has risen to a new level. 
As Intel founder Gordon Moore's Moore's Law describes it."The number of transistors that can 
fit on an integrated circuit doubles every 18 months". This has continued until now. The number 
of transistors greatly affects the processing performance of the CPU. In the past 10 years, the 
processing performance of the CPU has been raised to 100 times that of the previous one. It's 
not just the CPU that has improved. With the development of the wireless network, the network 
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environment for transmitting data is also changing rapidly. Today, data transfer speeds are 
1,600 times faster than 10 years ago. [5]. 
While the capacity of data storage is increasing and the price is decreasing, the SSD using flash 
memory technology has gradually entered the public ' s vision. The environment that can 
process massive data at high speed is thus clear. CPU technology and network technology show 
a rapid growth.  
According to the estimation of the computer master Gordon Bell, even if all life-related 
information such as what a person has said and what he has seen is organized into words, it 
only needs 3TB, and Twitter needs to process 7TB data one day. Visible, big data era is coming. 

3. Opportunities for Control Engineering in the Era of Big Data 

With the advent of the era of big data, it is easier to obtain a large enough sample of production 
process, market and other data. Big data analysis has been extended to the field of artificial 
intelligence and gradually replaced manual operations, and intelligence in the field of control 
engineering has been launched. 
Firstly, by introducing artificial intelligence learning algorithm, the analysis index and control 
system can be continuously optimized. While rapidly supporting the overall business 
development, effective identification and intelligent control of high-risk areas are carried out. 
Second, with the help of ' smart accounting ', control engineers can effectively achieve 
personnel transformation, focusing on management decisions. With the help of data mining 
technology, computational analysis perspective will be more intelligent. Third, through OCR 
and voice recognition technology digital transfer documents and accounting files, data 
collection. The emergence of robot technology can quickly connect different systems and 
business processes, and meet the unified management requirements of information systems 
while landing rapidly. It is more conducive to the personnel engaged in control engineering to 
carry out reasonable engineering planning to obtain the maximum benefit.[6]. 
Under the background of big data, data visualization can be realized. For control engineering, a 
major problem is how to quickly and efficiently solve engineering problems. The visualization 
effect realized by VA can more intuitively display the statistical analysis results for users, so 
that the obscure results are easy to understand and analyze, and the hidden data are more 
clearly and intuitively displayed, which can greatly help control engineers to improve efficiency.  
In addition, the increase of data samples can also promote the development of machine learning 
( especially neural network control with large sample size ), which is a great incentive for 
frontier control engineering. It can be said that the era of big data will be more conducive to our 
simulation parameter debugging, is conducive to the development of control engineering, not 
only in this era of big data, may also make control engineering more new theoretical basis, new 
ideas, new theorems, new connotation. The development of the new generation of digital 
information industry will further promote large-scale technological innovation. Transverse 
technology may fundamentally change the technological path, product form, industrial mode, 
and create new products, new needs, and new formats. 
From the perspective of global technology and industrial development, the joint application of 
big data and new technologies such as the Internet of Things and cloud computing further 
integrates and innovates global resource allocation, and effectively utilizes resources so that it 
is no longer affected by cultural differences, geographical locations and other factors. Therefore, 
it provides a good condition for the development of control engineering. In this context, I 
believe that with the continuous innovation and improvement of big data technology, it will not 
only create a favorable development environment for information security, but also promote 
the development of the global economy and major social changes. 
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At the same time, responding to the new corona pneumonia epidemic objectively brings new 
opportunities for accelerated development of the global future industry. By combining cloud 
computing, big data, artificial intelligence, Internet of Things and other advanced technologies 
with control engineering technology, new carriers for control engineering are created, such as 
introducing new elements, developing new design, processing new materials, and creating new 
technologies, which break through the traditional industrial form and create new carriers. 

4. Challenges Faced by Control Engineering in the Era of Big Data 

In this era of "mass information creates wealth", data is very important for control engineering. 
There are many mature data analysis application tools and models in the industry, but if the 
data quality and foundation are too poor, it is difficult to implement good control. . Data quality 
issues largely restrict the control industry's ability to use data for mining and applications. 
Moreover, the cost of some data is relatively high at the time of initial collection. After several 
years of rapid development of collection technology, the cost has been greatly reduced, and the 
cost of long-term storage media is much higher than the cost of the latest collection. How many 
data are saved? This is also an issue worth discussing. 
How to use data, mine and create data value is also a serious challenge that the control 
engineering industry needs to face. The unprecedented huge sample size of big data puts 
forward high requirements for data processing work. In order to process such a large amount 
of data, both in terms of hardware performance and software algorithm structure optimization, 
this development trend has proposed to us high demands. Under the background of today's 
fierce market competition and continuous technological development, if control engineering is 
still controlled by an old set of control methods, it will be one step behind in market competition 
and will be passive everywhere. 
Of course, many control engineering organizations are not unaware of the seriousness of the 
problem, or do not know how to start. A very common phenomenon is that with the large-scale 
promotion of new energy, most thermal power generation companies using non-renewable 
coal resources are unable to make ends meet and seek a new way of development. The 
transformation of old industries to new industries still needs the support of a large amount of 
data collection and analysis. 
The arrival of the era of big data has undoubtedly brought a certain impact on traditional 
control engineering. However, at this stage, I think that the control of big data still cannot 
completely replace the traditional control, and the transformation of control still needs to be 
continuously explored. 
Likewise, control engineering practitioners need to keep learningto stay ahead of the times. Big 
data provides avery good living soil for artificial intelligence and the intelligent control it brings. 
Because of the speed of computers, future control engineering will be more and more inclined 
to computer-generated solutions, which is very important for practitioners engaged in 
traditional control engineering. Also a huge challenge. 
In addition,there are difficulties in data sharing:information islands and data barriers are 
prominent, and a data management system with grading classification and clear rights and 
responsibilities has not been established. There are hidden dangers in data security: a data 
classification and grading security protection system suitable for the big data environment has 
not yet been established, data security management cannot keep up with the needs of the rapid 
development situation, data leakage, data abuse, improper use and illegal transaction data, etc. 
risk. These problems are the challenges that control engineering needs to face in the era of big 
data and the problems that need to be solved. 
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5. Summarize 

In general, I think big data is a new and important "tool" that control engineering is well 
implemented.Just like a game of "greedy snake", the snake head is data collection and sorting, 
the snake body is control engineering, the snake head can drive the snake body forward, but if 
you don't pay attention to the current position of the snake body for analysis, the big data will 
only accumulate more and more The more it is, the more likely it will hit the snake's body and 
be unable to move forward. Likewise, the snake is always sluggish and the game is over. Only 
by combining the two can it be fully digested and the more you play, the better. I believe that in 
the era of big data, control engineering will get better and better. 
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