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Remarkably advancing AI technology is accelerating the creation of new value all 
over the world. Meanwhile, in the Industrial Automation (IA) industry, various problems are 
occurring such as a wider range of operation targets and a greater volume of measurement 
data obtained with the spread of Industrial Internet of Things (IIoT) technology, as well as 
fluctuation in material quality and shortage of skilled engineers. To solve these problems, 
there are increasing expectations for the use of AI technology. Under these circumstances, 
Yokogawa is working to help customers to improve their various operations not only by 
analyzing measurement data based on AI technology but also by using Yokogawa’s domain 
knowledge. Yokogawa established this concept as its AI Vision, with the key phrase of  
“know the present, predict the future, and optimize operations.”

This paper describes Yokogawa’s AI technologies and products, and achievements 
under this concept, as well as its commitment to future technologies including automated 
plant operations.

INTRODUCTION

Artificial intelligence (AI) technology and computing 
power have developed greatly in recent years and are 

expected to be used in a wide range of fields from finance, 
distribution, and medicine to manufacturing and agriculture 
(Figure 1). However, only about 10% of companies both in 
and outside Japan have been able to automate part of their 
processes using AI technology, and most of them are still in 
the pilot project stage (1). Although AI is expected to slash 1.8 
million jobs globally in 2020, it will create 2.3 million new 
jobs, bringing about a net increase in employment. According 
to one prediction, AI will enhance business and generate $2.9 
trillion in 2021, and one in five employees, primarily in non-
routine tasks, will rely heavily on AI to perform their work by 
2022 (2). AI is also expected to reduce on-site training by two-
thirds, and to reduce training and skill development costs by 
47% in 2025 (3).

Figure 1  Major fields of AI application 

AI technology is attracting much attention for its ability 
to create new value by performing tasks on behalf of human 
workers. In particular, AI can identify problems in phenomena 
that humans have already experienced but not noticed. 
Humans can deduce problems from a limited amount of 
information as shown in Figure 2. However, if they look at 
all information from multiple angles, it may be possible to 
identify some problems without deduction. AI can perform 
this task instead of human workers and create new value.
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Figure 2  Characteristics of AI technology 

AI can be divided into two types: specialized and general-
purpose. Specialized AI is also called “weak AI,” which 
specializes in individual domains. General-purpose AI is 
called “strong AI,” which can solve various complex problems 
in diverse domains. At present, the former type is dominant; 
by integrating human knowledge in a specific domain, it can 
achieve excellent results.

I n the i ndust r ia l  automat ion ( I A) i ndust r y,  t he 
development of Industrial Internet of Things (IIoT) technology 
has enabled huge amounts of data to be accumulated. For 
example, as much as 1 TB of data are generated every day at 
just one oil refinery, and yet less than 5% of that data is used (4). 
AI is expected to increase the productivity of plants, stabilize 
efficiency, and improve operations by using such unexploited 
data. In existing plants, downtime and accidents caused by 
unexpected equipment failures and abnormalities have a great 
impact on the production schedule. It is necessary to prevent 
such unexpected interruptions and improve profitability 
through efficient operation.

Many plants are also facing a shor tage of skilled 
engineers due to retirement. Their operating know-how is 
based on many years of experience and cannot be easily 
transferred to the next generation. AI is expected to facilitate 
this transfer of skills.

This paper introduces Yokogawa’s commitment to using 
AI technology to meet the requirements of the IA industry, 
and describes the services and products we provide to our 
customers. It also indicates which article in this special issue 
should be referred to learn more about these services and 
products.

YOKOGAWA’S POLICY ON THE USE OF AI 
AND ITS AI VISION

Yokogawa’s Policy on the Use of AI
Since its foundation, Yokogawa has been monitoring 

and controlling numerous processes of its customers with 
distributed control systems (DCS) and measuring instruments. 
We have extensive experience and achievements in analyzing 
time-series data measured by instruments, such as pressure, 
temperature, and flow rate. In addition, we have accumulated 
high-quality domain knowledge about control and equipment 
for various processes over the years and applied it to data 
analysis using AI. By leveraging this experience, knowledge, 
and the results of data analysis, Yokogawa can identify which 
characteristic of which equipment in the target process is a 
key point to focus on. Furthermore, we can tailor solutions to 
the process operation of customers, implement those solutions 
at the identified points, and help the customers achieve their 

goals (5).
Figure 3 shows Yokogawa’s commitment to data analysis 

including AI technology. Yokogawa has been analyzing 
quantitative data such as pressure, temperature, and flow rate, 
especially time-series data, by using modeling and data use 
techniques. We not only analyze the data but also combine 
it with domain knowledge in the process field and analysis 
results to provide services such as operation improvement, 
quality stabilization, and predictive maintenance. In recent 
years, we have been using AI to analyze data, thus extending 
the scope of data analysis. By expanding the range of data to 
be analyzed from quantitative data to qualitative data such 
as images, sounds, and texts, we will be able to provide new 
services (5).

Figure 3  Yokogawa’s policy on the use of AI

Yokogawa’s AI Vision
To convey Yokogawa’s policy on the use of AI to our 

customers, we drew up the AI Vision(4) with the key phrase 
of “Know the present, predict the future, and optimize 
operations.” This vision expresses our strong commitment to 
the ideal future image of process operation: measuring and 
analyzing data to clarify the current situation, adopting AI 
technology suitable for the target process, and making full 
use of Yokogawa’s findings and knowledge about processes to 
interpret the obtained information. Through these steps, we 
can optimize operations to meet customers’ goals.

In this Vision, we define the four key components of 
Yokogawa’s AI technology as follows (4).

 ● Smart sensing
Offers dev ices that  can col lect  data rel iably and 
continuously even in harsh environments.

 ● Advanced analytics
Consolidates isolated, independent process data to extract 
more intelligence and analyzes them.

 ● Domain knowledge
Uses AI technology suited to the characteristics of plants 
based on Yokogawa’s accumulated expertise in the process 
industry.

 ● Sense making and achievement
Interprets the analysis results based on our extensive, high-
quality domain knowledge, applies them to customers’ 
overall process operations, and helps customers achieve 
their goals.
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The AI Vision was announced as a common message 
of the Yokogawa Group at I IFES2019. The Vision is 
also disclosed on our website, including AI products and case 
studies (Figure 4) (4)(6)(7).

Figure 4  Yokogawa’s AI Vision

AI CoE
To promote AI innovation in the IA industry and 

accelerate the development of business and technology 
focusing on the challenges and needs of our customers, 
Yokogawa has established a cross-sector organization of the 
entire Group, called Center of Excellence for AI  (AI CoE) 
(Figure 5).

Figure 5  AI CoE

The Steering Committee consisting of representatives 
selected from each business unit in the Group is the decision-
making body of the AI CoE and determines how to steer 
projects across the whole Yokogawa Group. The five sub-
organizations (functions) take specific measures.

The AI CoE aims to set forward-looking policies and 
facilitates continuous business and technology development. 
The organization has seven roles in developing continuous 
business in which sales, marketing, and development work 
together. Compiling Yokogawa’s unified view on AI and 
drawing up the AI Vision was one of the organization’s roles.

YOKOGAWA’S COMMITMENT TO  
AI TECHNOLOGY

Yokogawa’s Services and Products
Yokogawa has incorporated plant-specific AI technology 

into products and released them: DUCSOnEX for facilitating 
predictive maintenance of equipment and Digital Plant 

Operation Intelligence and Process Data Analytics for 
ensuring the quality of processes (Figure 6).

Figure 6  Yokogawa’s AI products

DUCSOnEX detects signs of unusual conditions in 
equipment, predicts the timing of failures based on this 
information, and helps minimize downtime. Digital Plant 
Operation Intelligence and Process Data Analytics analyze 
process data and identify quality-related factors to ensure the 
production of high-quality products regardless of changes in 
the plant manufacturing environment (the four “M”: Material, 
Machine, Method, and huMan). Examples of these products 
are introduced in the following papers in this special issue: 
“Application of AI to Oil Refineries and Petrochemical Plants,” 
“A Flexible and Robust Production System against Changes in 
the Manufacturing Environment −Improving Operation with 
Yokogawa’s AI Products−,” and “A Solution for Detecting 
Signs of Equipment Anomalies by Edge Computing with 
DUCSOnEX.”

We have also incorporated AI technology (machine 
learning) into our existing products such as recorders and 
programmable logic controllers (PLC). For example, recorders 
are equipped with the Future Pen function that predicts and 
draws trends in the near future based on the collected data. 
These products are introduced in the paper “Easy-to-Use AI-
enabled Recorders and PLCs” in this special issue.

Efforts to Create New Value
To provide more advanced solutions in the future, 

Yokogawa is proceeding with proof of concept (PoC) and 
demonstration tests with AI technology and joint projects 
with IT vendors. Examples of the former efforts include 
identifying the causes of abnormalities and ensuring stable 
operation of the plant to establish an AI-based consulting 
business; detecting cavitation caused by the f luid f lowing 
through the equipment and its velocity and temperature; 
achieving condition-based maintenance (CBM) combined 
with Sushi Sensor (compact wireless solution for the IIoT); 
and AI control for automatic plant operation instead of PID 
control. An example of the latter efforts is a collaborative 
optimization solution that incorporates the Digital Twin 
for plant mechanism, which is a NEDO project with NTT 
Communications Corporation.

These technologies and case studies are introduced in the 
following papers in this special issue: “A Case of Applying AI 
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to an Ethylene Plant,” “Applicability of Transfer Learning to 
Plant Data,” “Application of Machine Learning Technology 
to Trend Monitoring with Sushi Sensor,” “AI-based Plant 
Control,” and “Cooperation between Control Technology and 
AI Technology to Improve Plant Operation.”

CONCLUSION

This paper described the applicability of AI technology 
to a wide range of fields and how its use in the IA industry 
is expected to solve problems caused by the ever-changing 
operation environment.

Yokogawa has been applying AI not only to data analysis 
but also to solving the problems of customers that emerge in 
their processes. The company has announced this message as 
the AI Vision. Yokogawa’s plant-specific AI products embody 
this policy and the company is also developing initiatives to 
create new value.

To give customers in the IA industry confidence in AI 
technology, it is important to explain how such solutions are 
derived. Without clear reasoning, human operators will not 
trust and accept recommendations made by AI due to risks 
to the safety and stability of operation. To solve this problem, 
Yokogawa is conducting research on Explainable AI (xAI). 
We will continue to work on using AI technology in view 
of the transformation of process operations from industrial 
automation to industrial autonomy.
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