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Abstract 

A cellular automaton(CA) model of 

knowledge flows and innovation on col-

laboration innovation networks was es-

tablisted. The impact of network innova-

tion rate to knowledge flow is studied,the 

changes in the amount of knowledge of 

the enterprise is analyzed. Simulation 

shows that the innovation of enterprise 

plays an important role in the develop-

ment of the network. Further more, the 

change of corporate knowledge also re-

flects a series of rules and characteristics 

of the flow of knowledge in the innova-

tion network. 

Keywords: cellular automaton(CA)  in-

novation network  knowledge flow  rate 

of innovation 

 1.  Introduction 

With the advent of the era of knowledge 

economy, innovation become an impor-

tant manifesttation of the core competi-

tiveness of enterprises, knowledge can 

effectively transfer and innovation plays 

an increasingly important role in the sur-

vival and development of enterprises. in-

ter-firm knowledge flows and transfer of 

knowledge innovation necessary condi-

tions[1].  

In this paper,  the flow of knowledge 

and innovation in the innovation network 

to establish a cellular automata model, 

Detailed simulation study of the rate of 

innovation and knowledge dissemination 

process of innovative network. 

2.  The innovation network simulation 

based on cellular automata 

2.1. Cellular Automata 

Cellular automata is a space discrete, time 

discrete, state values also discrete, dy-

namical systems to comply with the rules 

of the local evolution. And can be formal-

ly defined as a quintuple (cellular, cellu-

lar space, neighborhood, cellular state, 

state evolution rules).The cellular of hash 

in cellular space according to oneself and 

the neighbor's cellular state, in accor-

dance with the prior-tectonic evolution of 

the state rules to determine the status of 

the Cellular next time.  

2.2.  Represented innovation networks 

based on cellular automata 

According to the basic principle of cellu-

lar automata, to construct a suitable ana-

log innovative network flow of know-

ledge and innovation  model. 

Cellular: Enterprise innovation net    

works to transfer knowledge of all en-

terprises. 

Cellular Spaces: The organizational   

structure of all enterprise consists of 

enterprise innovation network. 

Neighborhood: A collection of all   

nodes connected to the enterprise node 

adjacent element space. So, the differ-

ent nodes has a different neighborhood 

collection. 
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④Cellular states: The enterprise node has   

a certain knowledge. 

⑤State evolution rules: Cellular evolu  

tion in the next time state rules. 

Because knowledge flows from one 

to no way more to less process, so know-

ledge between enterprises node potential 

difference affect knowledge transfer 

probability between nodes. Hypothesis of 

cellular will knowledge transfer to neigh-

borhood m will for outp , cellular m ac-

cept neighborhood knowledge for proba-

bility inp , then knowledge in two cellular 

between the probability of transmission is 

ρ=| outp - inp |. We assume that the enter-

prise has the knowledge of the same kind 

of comparable knowledge. Therefore, the 

transfer will enterprise between the enter-

prises themselves contain closely related 

to the amount of knowledge, namely 
ji ,P = knowledge [i] -knowledge [j]. In 

this case, the enterprise mutual connec-

tion between the matrix has been generat-

ed. As shown in Figure 2. 
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Figure 1  Innovation network enterprise  node       

adjacency matrix 

2.3.  State evolution rules 

It is known that the enterprise node N cel-

lular state )(tSN  have 0 and 1 two state val-

ues: 

· when )(tSN = 0, the said enterprise 

node N does not have the knowledge 

stock, node N will according to its neigh-

borhood node status according to the state 

evolution rules perception this knowledge: 
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From(1), the node N absorb know-

ledge the probability of its surrounding m 

the product of the probability ρ of the 

state of the enterprise node S with its 

knowledge flow averaging, and then mul-

tiplied by (1 + ), Where  is the inno-

vation probability coefficient is the know-

ledge of the probability of the entire in-

novation network generated due to the 

flow of knowledge and innovation. 

·when )(tSN = 1, enterprise node N is 

already known to the knowledge, know-

ledge node N according to the state of 

evolution rules to other the knowledge 

nodes pass knowledge. Constant state in 

the next time, the knowledge of their 

neighbors' perception has a positive role. 

3.  Simulation and results analysis 

In order to demonstrate the impact of the 

rate of innovation in knowledge flows, 

we set up a special following simulation 

cases:  

(1) The use of a random function gene-

rates a scale of 100 × 100 Innovation 

Network; 

(2) Random function to generate the 

amount of knowledge contained by 

each of the 100 companies, on behalf 

of the enterprise knowledge with 

2,4,6,8,10. 

(3) Enterprises in the knowledge transfer 

process continue to absorb the know-

ledge, while the probability of to 

generate new knowledge and  contin-

ue to pass along. 

3.1.  Innovation rate of flow of innova-

tive network knowledge 

To verify that the rate of innovation for 

innovation network formation, develop-

ment, continue the great role of special to 

innovation rate  = 0.1 and  = 0.5, for 

= 
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example, the flow of knowledge and in-

novation innovative network simulation. 

Figure 2 and Figure 3 shows the innova-

tion networks to establish initial state. 

 

     

Figure 2、3   = 0.1 and 0.5 generates ran-

dom innovation network 

Different knowledge flow rate of in-

novation to create a random innovation 

network, statistical analysis of network 

fully iterative innovation networks in-

cluded the amount of knowledge, the re-

sults shown in Figure 4.And the absolute 

amount of knowledge generated in each 

step of the iteration is shown in Figure 5. 
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Figure 4   Changes in the amount of know-

ledge innovation network diagram 
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Figure 5  Amount of knowledge generated 

in different iteration steps 

As can be seen from the comparison 

of Figure 4, the amount of knowledge in 

the innovation network have increased 

with the increase in the number of itera-

tive steps, but with the increasing number 

of network iteration step, The innovative 

high network knowledge is greater than 

the innovative low network,and the gap is 

growing trend. We can see from Figure 5, 

in a relatively stable innovation network, 

with the increase in the number of itera-

tions, the knowledge innovation through-

out the innovation network will be gradu-

ally reduced, and even in the end will be 

attributed to 0. This is the case because 

when the innovation network stable, 

Knowledge flows alone has been unable 

to maintain the operation and develop-

ment of the entire network. Therefore, 

innovation is a source of business devel-

opment and growth.while we are con-

cerned about the rate of flow of know-

ledge innovation should rely on their own 

R & D capabilities enhance. In addi-

tion,should also continue to attract more 

enterprises to join the Innovation Net-

work. Only enhanced the relative novelty 

of the innovation network and expansion, 

and to continue to inject new knowledge 

for the network, and enhance the vitality 

and fluidity of the network. You can also 

benefit from the network of individuals. 

3.2.  The growth of the enterprise 

knowledge innovation network 

In order to compare innovation networks, 

enterprises in the independent state of 

knowledge and innovation networks of 

knowledge dissemination and absorption 

of different state. Constant innovation 

rate = 0.5, a comprehensive comparison 

of the 100 companies of the initial 

amount of knowledge and iterative know-

ledge content, as shown in Figure 6. 
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Changes in the amount of corporate knowledge innovation network
comparison chart
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Figure 6  Changes in the amount of corporate 

knowledge innovation network 

comparison chart 

Figure 6 is not difficult to find, with 

the knowledge flow in innovation net-

work, the amount of knowledge of the 

various enterprises have an obvious 

growth process; However, when the ini-

tial amount of knowledge a smaller or 

larger, absorbed in the flow of knowledge 

from the Network is far greater than the 

amount of new knowledge and new 

knowledge acquired by other companies, 

With the increase in the number of itera-

tion steps, the the knowledge absorption 

rate gradually accelerated. This also con-

firms the innovation network, a relatively 

small amount of knowledge enterprises 

easier access to knowledge in the network, 

and strong corporate mastered a lot of 

knowledge to better develop their own 

competitive advantage, and also reflects 

the knowledge innovation network from 

one sideaccumulation phenomenon. 

4.  Conclusion 

Through the analysis of simulation results, 

We can know:Probability of enterprise 

knowledge flows is closely related to the 

relative amount of knowledge itself and 

its neighbors. Network innovation rate 

has a major role in the growth and devel-

opment of the innovation network. More-

over, in order to maintain an  network ro-

bustness, and   enhance the enterprise's 

own independent innovation and network 

structure dynamic is also key. In addition, 

the Innovation Networks have knowledge 

of balance and certain knowledge agglo-

meration. 
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