
A Technology Together with a Dream
Machine Vision in China

There was a legend in the ancient orient 

that someone might obtain the insight by 

hard anneal and self-cultivation, and the 

Bible also described that our human an-

cestors had suffered the original sin in 

order to understand the world. So it is 

obvious that people must undergo cruci-

fixions before they may understand the 

real world, and this is similar true both in 

east and west cultures. However, only in 

our modern industrial society, the technol-

ogy machine vision may bring a great 

extension and liberation to the function of 

human perception. 

The Status of Machine Vision in China

In China, the application of machine 
 vision came with the introduction of tech-
nology in the 1980s; and it was firstly 
used in semiconductor and electronics 
industry. The application of machine vi-
sion in this industry has played a pivotal 
role in improving the quality and produc-
tivity of electronic product manufactur-
ing. At present, China is becoming one of 
the most active regions for machine vi-
sion growth in the world, and the scope 
of applications has covered almost all 
sectors of national economy, including 
industry, agriculture, medicine, military, 
aerospace, meteorology, astronomy, pub-
lic security, transport, scientific research 
and others. However, the application in 
industry accounts for the largest share, 
and the important reason may be that 
China has become the machining center 
of the global manufacturing industry.

Reviewing the existing achievements 
will help us to understand the present 
situation and future needs of machine vi-
sion in China. Machine vision technology 
has been successfully applied in almost 
all industrial test fields. At the same time, 
China is a large agricultural country with 
rich agricultural products, thus it is of 
great significance to automatically clas-

sify the agricultural products automati-
cally and practice right quality for right 
price so as to produce better economic 
results. With the rapid development of 
industrialized agriculture, the machine 
vision technology is also an important 
application in monitoring the crop grow-
ing status to enable the scientific irriga-
tion and fertilization.

The requirements determine the prod-
ucts. Machine vision has mastered the 
initiation and development phases in 
China. The next step is how to tend to-
wards the future in China’s social envi-
ronment.

Trends in Manufacturing Industry

There are many factors affecting the 
launch, application and growth of ma-
chine vision, which not only include tech-
nical aspects but also the commercial 
part. At present, the needs from manu-
facturing are crucial. The development 
of the manufacturing industry promotes 
the needs of machine vision, and it also 
determines that machine vision will grad-
ually develop from simply collecting, an-
alyzing, delivering data and judging 
 action to systematization, “intelligentiza-
tion” and specialization. This trend at the 
same time indicates that machine vision 

technology and automatic equipment will 
be more closely integrated. 

Except for the semiconductor and 
electronics industries as the main growth 
areas for machine vision, it should be 
fully noticed that the Chinese govern-
ment may continuously increase its ef-
forts to upgrade the traditional manufac-
turing industry. They have put forward 
the scientific development thoughts of 
“the information technology drive indus-
trialization”, and track “the new indus-
trialization road” in recent years. This 
brings unprecedented opportunities for 
the development of machine vision. In 
the next few years, with the developing 
of China´s manufacturing industry, the 
application status of machine vision will 
change from the low-end in the early 
stage to the high-end, and the manufac-
turing automation will be developed to-
ward the smart, efficient, high-quality 
and precise direction. 

Roadmap to Promote the Development 
of the Chinese Machine Vision Market 

The goals for the further development of 
machine vision products have gradually 
formed as follows:
1.  To form a unified and open standard. 

Machine vision products and the re-
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lated technologies can be developed 
and matched in a common platform to 
promote the application of Chinese 
machine vision to meet the interna-
tional standards, and also to boost the 
whole industry development. 

2.  As for the products, machine vision 
will decreasingly depend on the PC 
technology, and it will be more closely 
integrated with the control and 
 measurement of other data collection 
means. The embedded visual products 
will gradually replace the PC card-
based products and SDK methods, so 
as to enhance the reliability and main-
tainability of the vision products and 
to facilitate continuous improvement 
and upgrading.

3.  The vast standardization technology is 
required to be adopted in the machine 
vision products, the secondary devel-
opment may be carried out according 
to the user requirements so as to 
adapt the manifold needs. At the same 
time, machine vision equipment man-
ufacturers are not only the providers, 
but have the system integration capa-
bility to solve problems.     

The development of modern vision the-
ory and technology requires that ma-
chine vision products can not only be 
able to simulate the functions of human 
eyes, more importantly it shall be able to 
finish the jobs that human eyes are insuf-
ficient for. Based on the continuously ma-
turing and perfection of today’s technolo-
gies of electronics, optics and computer, 
many advantages of machine vision, such 
as automation, objectivity, non-contact 
and high-precision, high-speed as well as 
the reliability of industrial on-site envi-
ronments, have been very apparent. 

Market Survey

The survey result, which is carried out 
by “Control Engineering China”, about 
the current application of machine vision 
products in China and the user’s specific 
requirements may be helpful to the fu-

ture market development strategy. Ac-
cording to the statistics, the application 
fields which mostly use machine vision 
today are ranked as motion control, test-
ing, diagnosis, testing and maintenance, 
SCADA, continuous processing and batch 
processing, machine control, CNC, robots 
and so on (see fig. 1).

Figure 2 shows the major application 
obstacles of machine vision products in 
the Chinese market. The listed six factors 
are budget limitation, the uneasy usage, 
the project implementation resource lim-
itation, the acceptance level by opera-
tors, the understanding on the visual 
technology, the priority level being not 
high enough compared with other auto-
mation projects. It also indicates that the 
most prominent obstacles in the current 
application may be the insufficient un-
derstanding of vision technology and 
budget constraints.

Figure 3 shows the investigation re-
sults regarding user criteria for selecting 
machine vision products. The most im-
portant criteria are the technical support 
ability and the complete solution (includ-
ing software) delivery ability of the sup-
plier. The price factor is only ranked as 
number 6. 

The Rising Domain of Machine Vision 
Demand in China

China is at a high-speed stage of eco-
nomic and social development, along with 
a rapid urbanization process and the im-
plementation of a large number of infra-
structure projects, all required to install 
“electronic eyes”, and these applications 
have put forward the urgent needs for 
high-end vision products with intelligent 
image processing and analysis functions.

In order to strengthen the social secu-
rity, visual monitoring has become a ba-
sic city security measure. For example, 
Guangdong will install 1 million surveil-
lance cameras to cover all key areas till 
2010. Moreover, 250,000 “surveillance 
cameras” have been used only in 
Guangzhou for monitoring the city zone 

Fig. 1: Machine Vision 
Applications

at present. Similar to European coun-
tries, a lot of cities in China will enter the 
information security era with millions of 
“electronic eyes”.

One of the most important goals for 
intelligent visual monitoring systems is to 
reduce the rate of false alarm. The er-
rors are mainly due to moving objects in 
the monitoring area, such as a shadow of 
a flying cloud, reflected light of the sun-
shine, and also are possible from the sys-
tem themselves, camera shaking with 
wind, light and aperture mismatched, 
and so on. Especially in the field of bank 
applications, it is required to see the peo-
ple and scene features by adopting the 
natural contrast correction under a 
strong light contrast, and it has become 
the key factor for success or failure of the 
whole monitoring system. In addition, 
the application fields such as the detec-
tion and identification of fingerprints, 
pupils, facial features have become an 
area for rapid growth of machine vision.

The ecological Analysis  
of the Machine Vision Market

In the current and also the coming pe-
riod, the machine vision market in China 
will mainly indicate the ecological char-
acteristics which are interdependent and 
promote each other between technology, 
price and applicability.

The two main points are technical fac-
tors. Firstly, it is more difficult to design 
and implement high-end systems due to 
the composition of the machine vision ap-
plication which may involve various spe-
cialties. Secondly, the miniaturized and 
integrated products will become an im-
portant direction to achieve “the vision 
system on chip”, the development of the 
intelligent machine vision and the auto-
matic image information analysis system 
have indicated the significant advantage 
of the integrated visual products.

As for the machine vision product 
prices, the cost performance is an impor-
tant factor in the current market. Even 
as one thought by industry experts, the 
own unique industry individuality of ma-
chine vision is the universality of product 
applications; the other is that its prod-
ucts can not directly create value. The 
high expectations from users in machine 
vision technology and the high develop-
ment costs of the vision device hardware 
and software research will be the contra-
diction between supply and demand in 
the market development in the future 
time. To resolve this problem, we mainly 
rely on technical progress and improve-
ment of the product cost performance.  

As for the applicability, it appears in 
the integration of technologies and de-
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mands. As mentioned above, the diversi-
fied and personalized programs of ma-
chine vision products and systems, and 
the professional services may be increas-
ingly important. At the same time, during 
the developing process of product minia-
turization technology, it should be able to 
gradually overcome the weakness of too 
“complicated” operating conditions, so 
as to realize its application in the limited 
space and conditions provided by users. 

What requires special attention is that 
the relation between machine vision 
technology, which is interdisciplinary 
and cross-industry, and the integrative 
mechanical system covering the light me-
chanical/electrical and software, is very 
close. However, the severe shortage of 
the required talents, the insufficiency of 
application engineers and their know-
ledge structure may affect the research 
and development of machine vision prod-
ucts and the industrialized application 
capacity. Even as the rising and develop-
ment of the computer technology has di-
rectly corresponded with the increasing 
pullulation of computer professionals in 

software and hardware. CMES, the China 
Mechanical Engineering Institute, who 
leads China’s manufacturing industry 
and its subordinate industry committees, 
will play the important role in organiza-
tion, popularization, policy support for 
technical guidance, personnel training, 
project planning, foreign cooperation 
and market development.

Conclusions

During the 20 years of development, the 
machine vision technology is not only one 
interdisciplinary and cross-industry field 
with the character with high and new 
technologies integration. Moreover, it 
also is becoming one emerging industry 
with the goal of intelligent information 
systems and mechanical intelligence. It 
becomes a new technology and economy 
development point which has caught the 
attention of all sectors of the community. 
In its application areas, effects such as 
the automation, informationization, 
 intellectualization, high-quality, high ef-
ficiency, high precision have been 

achieved. With the continuous applica-
tion of new technologies and theories in 
machine vision systems, the peoples 
sensing capability may encompass the 
span from “Giant” to “Remoteness” so 
that people come to a fully new cognitive 
world and complete the tasks which may 
be difficult or impossible to carry out to-
day. Therefore, machine vision will boost 
the development of productivity and the 
great progress of society. 

Fig. 2: Major obstacles for the application of machine vision products Fig. 3: Decision criteria for users to select machine vision products
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