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As the development of science and technology,
the technology network structure is becoming
more complex. Using the patent data in Derwent
Innovation Index (DIl), this paper analyzes the
co-classification network of Derwent Manual
Code (DMC) of patents in all technology fields.
We record all the patent data in DIl from 1970 to
2010. In the proposed approach, large
co-classification matrices are employed to
generate the DMC co-classification networks.
Analysis is pursued at different levels of
aggregation, and present more information
about the network. As the organizers of patents
into classes, this kind of co-classification patterns
can visualize the ensemble of all the
technological fields in their mutual relations. As a
result, we can not only identify the key
technological knowledge in certain fields, but
also figure out how different technological fields
are connected an jointed.

Objectives: As the development of science and technology, the technology network structure
is becoming more and more complex. It is difficult to figure out how different technological
fields are connected and to analyze the technology network structure quantitatively. Using the
patent data in Derwent Innovation Index (DIl), the co-classification network of Derwent
Manual Code (DMC) of patents in all technology fields is analyzed.

Methods: The method of co-classification was used to analyze the network structure between
technologies based on DMC. The first thing is to use DMC to build the co-occurrence matrix
with the size of 188 X 188. The patents data were collected from DIl from 1971 to 2010. The
number of co-occurrence between two random manual codes were obtained by the
calculation of Boolean logic operation AND. Secondly, based on the co-occurrence matrix of
Derwent Manual Code, the matrix was analyzed by Netdraw and VOSviewer. With respect to
cluster analysis of technology co-classification network, we used the Gervan Newman
algorithm, which is a clustering method in complex systems, eliminating the lines of high
Betweenness centrality by iteration for network clustering.

Results: From the co-occurrence network structure analysis, this large network could be
classified some major clusters apparently: 1. The center of the network is chemical technology
cluster, which is mainly E-aromatic/alicyclic/aliphatic. 2. Food technology and pharmaceutical
technology clusters are independent, mixing some relevant chemical technologies, such as
natural product, heterocyclic ring and fusion ring. These two clusters are connected to
chemical technology cluster by the nodes of B-aromatic/alicyclic/aliphatic and
C-aromatic/alicyclic, which have high betweenness centrality, demonstrating that the related
technique are crucial to the interdisciplinary research of chemical- food technology and
chemical- pharmaceutical technology. 3. Electrical engineering and automation technology
cluster is connected to chemical technology cluster by organic electricity or inorganic
electricity, in which U-semiconductor material processing and U-discrete device have relative
high betweenness centrality. 4. Electronic communication technology cluster is connected to
electrical engineering and automation technology cluster by W-video recording system and to
chemical technology cluster by S-electrophotography, in which W-broadcasting, radio and
wire transmission have relative high betweenness centrality. 5. Textile technology cluster is
relative small, but independent of chemical technology cluster, in which F-textile application
has relative high betweenness centrality. Chemical technology cluster is located the center of
network, in which E-aromatic/alicyclic/aliphatic has the highest betweenness centrality, which
is the center of network center. Four surrounding clusters are relative independent; however
food technology and pharmaceutical technology are not separated distinctly. According to the
analysis on the DMC knowledge map, four clusters including yellow, red, green, blue can be
seen. The biggest node in the yellow clusters is A-polymer application, in the green is
L-organic (inorganic) electricity and T-digital computer, in the blue is B-natural product, in the
red is E-aromatic/alicyclic/aliphatic and S-scientific instrument. These nodes have the highest
co-occurrence intensity and link the other technologies most closely. Referring to the cluster
density map of technology co-classification, the darkest and highest-density in the map is
A-polymer application. In addition, clusters centered on B-natural product, T-digital computer
and L-organic (inorganic) electricity are relative dark, showing the high intensity of
co-occurrence. In the yellow, green and blue parts, it is clear to see how technologies are
connected and transferred to the other technologies.

Conclusions: The co-occurrence of DMC can be regard as the co-occurrence of technology
category, consequently, the co-occurrence network of DMC which is built in this paper are the
co-occurrence network of technology category. The position of different technology
categories in the patent application can be reflected by the network. Further study on key
technology in each cluster can be achieved through detail analysis of the technology network.
The intensity of co-occurrence varies widely between different fields, and the highest point
appears in the chemical technology cluster. It can be inferred that, the co-occurrence network
shows the relationship between technology categories.




