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Abstract—For active perception of multi-source information,
coupling of heterogeneous information, and effective
integration of manufacturing information and knowledge layer,
this paper proposed some key technologies and a new
implementation framework. The RFID and other sensing
technologies were wused to acquire the multi-source
heterogeneous information. It developed a monitoring and
management system for discrete manufacturing process, based
on the Internet of Things. The main function modules of the
system were characterized. It has been realized active sensing
and dynamic optimization of manufacturing process
information, and put forward a new mode and way for
quantitative analysis and tracking decision optimization of
multi-source heterogeneous information.
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| INTRODUCTION

With the infiltration of Internet of Things (IOT) in
manufacturing industry, R&D process gradually develop
towards the mode of "multi-dimension, transparency of
widely perception”[1]. Manufacturing system based on 10T,
information sensing technology as the driving force, to
promote the development of manufacturing industry, to the
direction of globalization and informatization. With the
continuous emergence of new manufacturing mode,
networked manufacturing [2]-[5], cloud manufacturing
[6]-[8], service oriented manufacturing [9]-[11] provide the
theoretical and technical support to improve the overall
operation and management level of the manufacturing
industry.

10T, as the key theory and technology of information
technology industry, has been effectively applied in many
fields, such as logistics [12] and industrial automation[13].
Nevertheless, there are some exceptions in real-time
monitoring of production process. In recent years, the
research of some typical discrete manufacturing enterprises
shows that, in the process of implementation, the demand
and challenges of traditional MES concentrate on such
aspects:

(1) The real-time and accuracy of multi-source
heterogeneous information collection
With the expanding industrial production and

personalized market demand, information are massive and
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multi-source heterogeneous in discrete manufacturing
process. Lack of effectively real-time automatic acquisition
and active perception, multi-source heterogeneous
information cannot be obtained timely, and integration of
data and knowledge layer is not good in manufacturing
information system [14][15].

(2) The relevance and effectiveness of perceptual
information

The physical space and information space is strongly
associated, non deterministic and highly mixed[16]. It brings
a great challenge to the discrete manufacturing monitoring
common modeling, unified description and system design. It
urgent needs a comprehensive analysis and description for
the coupling and correlation mechanism of information
space and physical space[17].

(3) The  real-time  dynamic  management
manufacturing process information and resources

The production model has changed from mass to “just in
time” (JIT) , materials tracking and production monitoring
are required more timely, flexible and complicated. Due to a
lack of production planning and timely feedback of
manufacturing process information, it is difficult to conduct
effective control and scheduling to the manufacturing
process, and real-time monitoring and dynamic optimization
of production resources, tasks and quality.

In view of the present situation of backward multi-source
heterogeneous information collection method and poor in
real time of data, integrating IOT technology, it proposed an
open, hierarchical and scalable network framework of
monitoring and management system for discrete
manufacturing process. The application of 10T technology
in discrete manufacturing process, can improve the
production process management, timely and effective
tracking and control manufacturing resources, shorten the
production cycle, improve product quality and production
efficiency.
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Il THE FRAMEWORK OF MONITORING AND MANAGEMENT
SYSTEM FOR DISCRETE MANUFACTURING PROCESS BASED ON

A Section Headings The system architecture of 10T for
manufacturing
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Figure 1. The framework of monitoring and management system for discrete manufacturing process based on 10T technology

10T for manufacturing mentioned in this paper means
that, obtain the required manufacturing process information
by RFID, sensors and other sensing device, make exchange
and communication of information according to the agreed
protocol, to realize intelligent identification, tracking,
monitoring and management of manufacturing process. The
application of 10T is gradually extensive, with the
continuous  development of individual application
requirements, all kinds of new technology will be gradually
integrated into the system of IOT. The system structure
design of 10T for manufacturing will determine its technical
details, application mode and development trend.

The perception part of 10T is strongly multiple
heterogeneous. In order to realize interconnection and

interoperability between heterogeneous information, an open,
hierarchical and scalable network framework is needed for
I0T. In the study of the 10T architecture[18][19], most
domestic scholars use the layered network structure, with
sensor network layer in the bottom, middle-ware layer of
ubiquitous sensor network, application platform layer of
ubiquitous sensor network. 10T technology is used in the
manufacturing process under the architecture of 10T for
manufacturing. All kinds of manufacturing resources
connect and communicate with each other. Active perception,
dynamic optimization and online monitoring are realized.
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B The system constitution of monitoring and management
system for discrete manufacturing process based on IOT
technology

The framework of monitoring and management system
for discrete manufacturing process based on IOT technology
is designed made up of the perception layer, network layer
and application layer. Facing to the physical resources layer
in the perception layer, aiming at multi-source
manufacturing information, using of RFID and sensor
technology and configuration of various types of sensors and
wireless network, manufacturing resources information are
connected and communicated with each other. In the
network layer, through the measurement of a physical
quantity, the signal is extracted, debugged, analyzed, then
packaged and stored up, integrated according to some certain
standards. In the application layer, facing to different users
and roles in manufacturing enterprises, by manufacturing
data mining, to realize real-time monitoring of
manufacturing resource, diagnosis of the processing quality,
dynamic scheduling of the production task and the
optimization of materials distribution service.

111 MULTI-SOURCE HETEROGENEOUS INFORMATION
SENSING TECHNOLOGY

In the process of workshop informatization, the first
problem to solve is data collection from the production scene.
Intelligent sensing technology is mainly to realize the data
collection, including sensor technology, embedded
technology.

A Manufacturing resource information sensing technology
based on macro instruction

The discrete manufacturing machine is integrated with
the upper computer system, by using computer technology,
communication technology, and numerical control
technology, which aims to realize information interaction
and the control and management of processing equipment.
Macro method is used for information collection of NC
machine with serial communication, by adding specific
macros in processing procedures. When the external output
command with inlaid user macro program and the NC code
with inlaid system variable is executed, CNC machine
actively send machine state data to DNC server, the received
signal is processed by DNC system. Manufacturing
information of CNC machine, collected by macro instruction,
include the current program name (component name), start
time of processing, end time of processing, speed of
main-shaft, feed rate, the cutting tools information.

Inlaid macro instruction in Frank series CNC machine is
shown as follows:

POPEN; // Open instruction of external output

DPRNT[O#4115[40] #3011[80] #3012[60]]; // External
output instruction

System variables: process name, year, month, day, hour,
minute, second.

DPRNT[S#4119[52]]; // S=3000r/min
DPRNT[F#4019[52]]; // F=2.5mm/s
DPRNT[T#4120[30]]; // T03 tool
DPRNT[ #3011[80] #3012[60]];
instruction
PCLOS;

B Manufacturing information statistics based on RFID
technology

The work-piece equipped with RFID tags read the tag
information through the antenna, to obtain the work-piece
state and processing information. The process is illustrated in
figure 2. The first reading tag information is record as
beginning information of processing. The second reading tag
information is record as end information of processing. So
repeatedly, it is used to obtain process information and the
number of defective products.
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Figure 2. The work-piece tags reading process by RFID

IV FUNCTION MODULES OF MONITORING AND
MANAGEMENT SYSTEM FOR DISCRETE MANUFACTURING
PROCESS

For the collection, processing and tracking management
of multi-source heterogeneous information, the function
modules of monitoring and management system for discrete
manufacturing process consist of four parts:

(1) Management of material and production planning

The unified management of material and production
equipment has been done to build equipment resource pool,
download the production and materials plan from the ERP
system, and generate the production plan and material list of
processing station.



(2) Management of on-site information collection

The system has realized accurate collection the multiple
heterogeneous information, including production schedule
information, product quality information, equipment state
information, and time condition information.

(3) Tracking management of production process

Tracking management of the product life cycle includes
implementation of production plan, operation state of
machining equipment, product quality tracing, and
distribution of materials.

(4) Production statistics and analysis

It includes query of abnormal information in the
production process, production execution statistics, and
query of manufacturing schedule.

V THE DESIGN AND DEVELOPMENT OF MONITORING AND
MANAGEMENT SYSTEM FOR DISCRETE MANUFACTURING
PROCESS

In this paper, it has designed and developed monitoring
and management system for discrete manufacturing process
based on 10T technology, by using Visual Studio 2005
development platform, C# programming language and SQL
Server 2005 system database. It has realized the real-time
monitoring and management of discrete manufacturing
process. The system modules include monitoring of
workshop production status (the current process state of
work-piece, the operating condition of processing
equipment), management of production process (production
orders, BOM, production plan and scheduling, and product
quality), management of equipment information (machine,
cutting tools, fixture, document), and system management.

imIEEE.

Figure 3. The interface of workshop monitoring and management system

V1 CONCLUSIONS

High precision and high efficiency developments of
modern discrete manufacturing industry set a higher demand
on the collection and processing of multi-source
heterogeneous information and dynamic monitoring of
production process. This paper presents the concept of 10T
for manufacturing, has put forward a new mode and way for
quantitative analysis and tracking decision optimization of
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multi-source information in manufacturing process. It
presents the framework of monitoring and management
system for discrete manufacturing process based on 10T
technology. For key technology problems involved in
implement process of the system, concrete realization
methods are given. It plays a reference role in the field of
discrete manufacturing for the application of IOT. Discrete
manufacturing systems are developing in the direction of
integration, networking and intelligence.
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