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Abstract— Nowadays NDT industry can store vast amounts of data obtained at a relatively low cost, although these data may 
fail to provide information. NDT Enterprises are adapting new technologies as- Data warehouses, large repositories that 
integrates data from several sources in an organization for analysis, Online analytical processing (OLAP) systems, which 
provide fast answers for queries that aggregate large amounts of detail data to find overall trends, Data mining applications, 
that seek to discover knowledge by searching semi-automatically for previously unknown patterns and relationships in NDT 
Enterprises. This paper also document about the ways and means of transforming the NDT workplace also into a research 
entity and focuses the techniques for faster inspections with a higher probability of detection. This means reduced downtime, 
lower costs and higher confidence for even the most difficult inspection problems. 
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I. INTRODUCTION 
 
The concept of integrated database technology 
innovation has begun to attract significant attention 
from industry. It is the concept of integrated database 
innovation that there was nothing innovation on each 
individual technique itself than the new product as a 
whole which integrated a great number of different 
functions. Many works have been done for integrated 
database innovation in non-destructive testing fields. 
The data acquisition for magnetic memory and eddy 
current testing could be accomplished almost at the 
same place and in the same time by this system. And 
most hardware and software in the system are shared 
by these two testing methods. It was achieved the 
integration in both utility functions and hardware plus 
software with multi-data fusion function in industry. 
The concept of integrated database testing originates 
from integrated testing technology and OLAP. OLAP 
evolved from concept to actual behavior and went into 
people’ slives. OLAP can provide users with reliable, 
custom, and maximize the resource utilization of 
services. It is a new distributed computing model. 
OLAP is a model that it is a public collection and 
access a configurable computing resource easily (e.g., 
networks, servers, storage devices, applications and 
services). These resources can be provided quickly and 
released, while minimizing administrative costs or 
service provider intervention. NDT testing based on 
OLAP is a new generalized concept about testing, 
which consists of a variety of physical and chemical 
detection methods. It is a trend of NDT integration 
technology and takes advantage of computer 
technology, network technology and the development 
of electronic technology. Various NDT and control  

 
equipments have been connected to Computer in order 
to share resources and information, and to realize 
remote control, to offer higher efficiency and lower 
cost service to users. 
 
II. NDT INTEGRATED DATABASE 

TECHNOLOGY 
 
It is difficult or hardly to evaluate an object in its 
entirety using one single NDT method. Usually multi 
NDT methods are needed. In order to increase the 
reliability and efficiency, lower testing cost, and to 
achieve testing entirely, it is better to apply the 
integrating NDT technique which integrated several 
NDT methods. There were so called five conventional 
NDT methods, namely, Ultrasonic, eddy current, 
Xray, magnetic, and penetration. Each method of 
these has different detection principle, corresponding 
to different characteristics, and limitations. For 
example, the ultrasonic testing method, which is one 
of the most widely used one, could be used to test 
components of metallic, non-metallic and composite 
materials to evaluate their internal continuity 
non-destructively, and it is harmless to humans and 
environment and can be used for on-site testing. 
However, there are some shortages such as, coupling 
is necessary needed, surface pre-processing is also 
necessary needed for components with rough surfaces, 
and there is dead-zone for testing etc. X-ray testing 
technology adapts for variety materials, inspection of 
surface and structure and needs no special 
requirements. It can be applied to a variety of 
products. However, the sensitivity of X-ray testing for 
plane flaws is low, and the X-ray testing is harmful to 
human body and is with high cost. Eddy current 
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testing technique has the advantage of high speed, 
non-contact and requiring no coupling. But it is 
limited to test conductive materials and can only 
detect surface and subsurface defects, and hard to test 
complicate shaped objects. Magnetic Testing method 
has the advantage of offering intuitive visible display 
of the shape, location, and size of the defect with high 
sensitivity. There is almost no limitation on size and 
shape of the specimen, while with fast, simple, and 
low-cost testing. But it is only suitable for 
ferromagnetic materials, and only for finding the 
surface and near surface defects. The detectable depth 
is generally 1~2mm. especially it needs 
demagnetization and cleaning after testing. 
Penetration testing method has the advantage of no 
limitation on geometry, size, chemical composition 
and internal structure of the specmans. One operation 
can detect all open defects on the surface 
simultaneously. Its limitation is that it can only detect 
opening surface defects. With emergency of the 
complex objects, new materials and components, 
relying on a single detection technology has been 
difficult to determine the extent of defects or to make 
life assessment fully and accurately. In order to 
improve detection performance, a variety of 
cross-compound detection methods often used, such as 
combinations of magnetic flux leakage and ultrasonic 
testing, of eddy current and endoscopy, of eddy current 
and magnetic flux leakage and magnetic memory , etc. 
Certain achievements were obtained in the application 
of the integrated database technology of multi- NDT 
methods. Along with the development of digital 
electronic technology, and wide application of FPGA, 
ARM and DSP integrated electronic devices, it 
becomes possible and feasible to develop and 
manufacture new NDT integrated technology 
products. Although the principles of detection and the 
signal extraction and processing methods are different 
for different NDT methods, but as an electronic 
apparatus, there are some common characters and 
similarities for the various testing instruments, such as 
the electrical circuits of signal generation, of data 
acquisition, of signal amplification, of signal and data 
displaying, saving, and such as some modules of 
software, etc., which are very similar and even the 
same for different NDT methods. Hence it is possible 
to form an open platform of digital signal processing 
to execute these common missions. With the platform, 
plus the individual parts for signal emitter, receiver 
and processor of deferent special NDT methods, the 
NDT integrated database technique was achieved. The 
NDT integrated database techniques are mainly to 
integrate a variety of data such as electromagnetic 
method integration to integrate eddy current, 
magnetic flux leakage and magnetic memory 
methods, acoustic method integration to integrate 
acoustic impedance, acoustic pulse, sound vibration 
and ultrasound acoustic methods. Then to integrate 

mechanical and electrical technology in sense of 
mechatronics, such as the new train hollow shaft 
integration testing system to integrated ultrasonic, 
eddy current, magnetic memory methods. Also the 
integration of database and NDT technologies, by 
OLAP, data merges into the NDT service center to 
carry out storage, analysis and processing. An 
architecture for the implementation of NDT function 
has been defined in accordance with OLAP concepts, 
taking into account concurrent engineering aspects 
and total quality management around the design. Seen 
in this context, NDT/NDE is conceived as a function 
of a general process where a notable amount of 
information is busily shared, with a high level of 
interactivity, among all the teams involved in the 
quality, design, manufacturing and maintenance of 
the aeronautical product. The kernel of the 
architecture is a database-oriented tool, based on a 
NDT data organization and flow model. The tool has 
both a static and dynamic feature. In fact, it organizes 
all the data directly or indirectly related to NDT 
(component to be tested, inspection, analysis and 
visualization procedures, acceptance criteria, 
hardware and software equipment, simulated, 
acquired and processed data, diagnosis), and manages 
the information flow from and to NDT function 
(interacting with NDT facilities and systems, analysis 
and rendering codes, expertise workstations, data 
archives, CAD/CAM/CAE stations). In order to 
support analysis codes and process automation, 
general mathematical and logical schemes for 
formulating and memorizing some critical items (e.g. 
acceptance criteria, material properties, equipment 
characteristics, flaw features) are proposed.  

 
Fig 1: Data flow scheme from/to the NDT function 

 
III. THE PROCESS OF DEVELOPMENT OF 

INTEGRATED DATABASE 
TECHNOLOGY FOR NDT 

 
The development of integrated database technology 
for NDT integration can be summarized as briefly: 
Firstly, the initial integration of NDT database. It was 
only to put two or more different detection methods 
together into one machine, neither data exchange nor 
other association among each testing methods. The 
modularization, that is to achieve integrated database 
by using NDT card. It is to integrate the specific 
method by plugging in its function module card into 
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the PCI slot when need to add a new function in the 
apparatus. The second stage is in developing now. The 
different modules share some of the circuit, and also 
fusion of test data, different results can be displayed on 
screen simultaneously while the results have also been 
integrated, that is, fusion results obtained through 
different detection methods and the results are fused in 
the data fusion center, make a comprehensive 
judgement. This is a higher level of integration. 
Another phase of this stage is to use the common part 
of different testing instruments, with the Ethernet as 
the transport means to form an open digital 
information processing platform, allowing the control 
signal, data acquisition, system software, visualization 
and other common parts.The structure of NDT 
integrated database technology testing system is 
shown in Fig.2. Multiple testing equipments are 
connected through the network cable. The monitoring 
host can be either one of a machine within the LAN or 
a remote host connected to Internet. NDT integrated 
database technology based on OLAP enables data 
collection, analysis and other multi-platform 
operating simultaneously. It combines software, 
hardware, and data resource sharing and achieves 
real-time rapid transportation in far distance for raw 
data, OLAP, file archives (such as inspection reports). 
It can upgrade the software online in time for 
equipment and provide remote training services and 
data testing for technical staff, technical support and 
application, installation, commissioning guidance. 
The detection accuracy and inspection efficiency 
on-site is improved greatly. Particularly, the database 
is established to facilitate the detection. It is 
significance for health monitoring and evaluation of 
the important components. Detection system can fully 
meet the actual needs, and obtain reliable test results 
with high test speed. 

 
Fig.2: Technique of Integrated Database for NDT industry 

 
The further development of integrated database 
management system for NDT will be leading to the 
database testing. There is no consensus among 
academic scholars on the specific definition of 
database computing currently. But generally 
speaking, the definition of database computing is 

divided into narrow and broad sences. Narrow 
definition of database computing refers to build data 
centers or supercomputers through distributed 
computing and virtualization technology, providing 
free rent on demand through the OLAP, and scalable 
approach to technology developers, enterprise 
customers with data storage, analysis and scientific 
computing and other services. The principle of 
database technology detection is to make distributed 
computing across a large number of computers, rather 
than the local computer or remote server, data center 
operations. In essence, database detection is the 
client's smart sensors through close, long-range 
connections to obtain storage, computing, processing, 
database, and interactive services. It can be seen that 
the integrated database technique detection saves 
more hardware resources. The client can be simplified 
in a large extent and the client service make requests 
to the database without having to care how. NDT and 
evaluation system from the perspective of the 
instrument will no longer be small and complete 
system, but "data mining", with minimal hardware by 
wireless means. The testing data will be transmitted to 
the data warehouse, then processed and return back to 
the terminal. Generalized definition of database 
computing is that it provides customers with different 
types of OLAP services through establishment of a 
cluster of servers, hardware leasing, data storage, 
calculation and analysis of different types of services. 
The principle of database detection is to make 
distributed computing across a large number of 
computers, rather than the local computer or remote 
server, data center operations and the Internet is 
similar. In essence, database detection is the client's 
smart sensors through close, long-range connections 
to obtain storage, computing, processing, database, 
and interactive services. That can be said, the database 
technique is a prospective testing and evaluating 
technique to improve work efficiency and quality, and 
to avoid duplication of work, which is aggregated all 
wisdom and power of mankind, and projected the 
so-called roots spirit by the accumulation of 
knowledge and keeping up with the times. Besides, the 
database testing can optimize the hardware of testing 
equipment, a significant reduction in costs, allowing 
users to experience faster, more direct and better. It 
will overthrow the people's tradition detection 
thinking. In some ways, database detection technique 
including a multidisciplinary will be a gene which 
would lead to a revolution in testing industry. We 
would imagine, by implementing the plan, 
decomposition the NDT instruments, such as of the 
ultrasound, eddy current instrument, acoustic 
impedance instruments (sure it can be extended to 
other testing and measurement fields) in the point of 
view of integrated technology, the common part of 
them would be designed to a public shared mode (such 
as ultrasound and acoustic emission, eddy current and 
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magnetic memory, one for active transmit / receive 
mode, the other is passive receive mode). Users only 
need to have a database-terminal based on NDT then 
they would have super-power with a similar virtual 
instrument with a variety NDT capabilities. It needs to 
manage, use, development, manufacturing, and even 
research the theory of collaborative in order to achieve 
better development for database techniques. The 
model of Integrated Database techniques for NDT is 
shown below: - 

 
Fig.3 : Model of Integrated Database Techniques for NDT 

 
IV. THE FEATURES AND QUESTIONS OF 

DATABASE TECHNIQUES FOR NDT 
 
Resource on demand service could be provided by 
database techniques in the short time. Database 
techniques can avoid excessive use of resources. It is 
composed of parallel distributed system and 
virtualization of computing resources. It is 
characterized by resource service pool, and storage, 
compute, and memory, OLAP, dynamically allocated 
according to user needs through virtualization 
technology. Users can purchase service resources, 
expansion of processing capacity at any time based on 
actual demand quickly and flexibly. Database 
technique resources are called by using a variety of 
client software and OLAP Model. Resource service 
can be monitored, reported to the user and service 
provider, and charge depending on the type of use 
(such as bandwidth, number of active users, storage, 
etc.). Failure nodes can be detected automatically, the 
system can continue to work through data redundancy 
and provide high quality services to achieve service 
level agreement requirements. The first problem of 
Database techniques to need to be overcome is security 
issues. The processing time of an intensive data by 
single instrument would be reduced and the efficiency 
be improved as tasks are assigned to each node of 
calculation. It is more concerned on the security of 
sensitive data transmitted to the end by users. The 
second one is reliability problem. The cost of physical 
hardware and the risk of early stage capital investment 
would be reduced through resources leasing service. 
The reliability to employ data detection by users is 

relayed on the quality of data detection itself, although 
users need not to pay attention to the maintenance of 
the software and hardware. The third issue is 
maintainability. Data detection software provides 
professional management and maintenance services, 
reducing the average daily maintenance and 
management software platform costs for users. Are all 
the software applications suitable for testing 
development and application in the database 
environment? While how to migrate the previous 
software applications to database detection 
environment, it will be a long run cycle. The fourth is 
interactive. Users request database testing services 
dynamically based on business need, peak load 
handling and release of resources during off-peak 
period. Database computing service providers can 
expand the limited number of data testing services 
actually, and the interaction between database testing 
services is poor, how to coordinate? These key 
technical issues must first consider and resolve for 
establishment and implementation of database 
detection. The NDT staff's’ role is irreplaceable. 
Integrated Database technology plays an important 
role for training inspectors. The future users will more 
concerned about service, which requires providing a 
reliable detection of conclusions, in spite of what 
method and equipment are used. In addition, the same 
as the development of mobile phones, the proportion 
of hardware costs will become more and less than the 
proportion of testing assessment services. Should 
consider the management of innovation, some 
European countries like digital phone marketing 
model, integrated NDT sensor terminal to the "zero 
cost" to provide property owners, then demand 
payment of inspection fees. From the present point of 
view, it is a lengthy process to achieve the above 
technology, management, marketing model of 
innovation. It is need to integrate all factors from the 
research and development of equipment, testing 
projects, user and other parties, etc.. In particular, it is 
necessary to change the people’s traditional attitudes. 
It could be predicted that there is a long long way for 
database testing to improve the industrial structure. 
 
CONCLUSION AND OUTLOOKS 
 
Integrated Database techniques for NDT technology is 
an integrated innovation. It can improve the detection 
efficiency, reliability and conserve resources, and 
maximize the integrity of test results. Database 
techniques depends on OLAP is a trend of NDT 
integrated technology. Database testing including 
OLAP combines with the NDT integration technology 
and the latest development results of sensor 
technology, OLAP technology, communication 
technology and computer technology, etc., and 
provides more convenient and more efficient service 
for users. Users can share software and hardware 
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resources by integrated service, but also enjoy the 
convenience of OLAP services and experience. 
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