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Abstract  
 

In the coming years, Internet of Things (IoT) is the rapid 

development of China-related industries as well as the appli-

cation. IoT as the representative of the information network 

industry has become one of the seven emerging strategic 

industries, promoting industrial upgrading, towards the in-

formation society “launch machine”. This paper introduces 

P-persistent probability CSMA with the function of monitor-

ing based on time division mechanism, its basic principle is 

that the channel is the continuous clock manner during 

channel is idle; the channel is the slot time manner during 

channel is busy. By the adding of function of monitoring, we 

make the transfer of information more securable, enhancing 

the performance of the system. By modeling analysis, the P-

persistent probability can control the protocol throughput 

and the analytical results and simulation results show that 

the theoretical analysis and simulation experiments are con-

sistent.  

 

Introduction 
 

 The Internet of Things (IoT) have now become the darling 

of the times, this word so full of IoT to our attention, a lot of 

search results will appear in the site when entering any of 

IoT. There are a variety of things the site and a variety of 

Internet of Things conference. There are a variety of net-

working applications and all kinds of IoT of research and 

investment [1]. There are a lot of things applications too. In 

short, things are quietly walk into every aspect of our lives 

and production. Some applications of IoT is showed as Fig-

ure 1. 

IoT’s value is to make objects have “wisdom” in order to 

achieve communication objects, things between things, 

characterized by perception of things, interconnected and 

intelligent stack [2]. Thus, IoT composed of three parts: the 

perception part, that two-dimensional code, RFID, sensor-

based, to achieve recognition of the “substance”; transmis-

sion network through the existing Internet, radio and televi-

sion networks, communication networks, etc. to achieve 

transmission of data; intelligent processing, namely the use 

of cloud computing, data mining, middleware and other 

technology to achieve automatic control and intelligent ma-

terials management [3]. 

 
Figure 1. Some applications of IoT. 

 IoT is a hierarchical network. Generally, there are three 

levels, from bottom to top in turn can be divided into percep-

tion layer, network layer and application layer. Between the 

layers, there is not only one-way to transfer information, 

there are also interactive or control. In the transfer of infor-

mation, the main object of the information, including the 

object identification code, object static information, dynamic 

information objects [4]. The key of IoT technology among 

the three levels involve very much and it is a typical inter-

disciplinary technology. 

The Internet of Things will be the next one to promote the 

rapid development of the world, "the main productive forc-

es", the physical world and the virtual world of convergence 

brought about by the Internet of Things is a better vision, it 

is the depth development of the information in human socie-

ty [5]. 

In this paper, we introduce P-persistent probability CSMA 

with the function of monitoring based on time division 

mechanism, its basic principle is that the channel is the con-

tinuous clock manner during channel is idle; the channel is 

the slot time manner during channel is busy [6]. Last, by the 

adding of function of monitoring, we can make the transfer 
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of information more securable, enhancing the performance 

of the system. 

 In the paper, we use the averaging cycle period conduct 

analytical and simulation experiment with the control strate-

gy mentioned above. 

 

The model 
  

In the proposed protocol, there will be three random 

events: 

1. U events: Event that information packets are sent suc-

cessfully. 

2. C events: Event that information packets collide with 

each other (the collision appears). 

3. I events: Event that there is no information packets in 

the channel arrive, the channel is idle. 

 The model of P-persistent CSMA with the function of 

monitoring based on time division mechanism is showed as 

Figure 2. 

 
Figure 2. The model of P-persistent CSMA with the function of 

monitoring based on time division mechanism. 

Upon sensing the channel is idle, at the beginning of the 

next slot, the nodes send the information packet with proba-

bility p, with probability (1-p) abandon send; when the 

packet idle period that is continuous clock arrives, sent at the 

same probability p, with probability (1-p) abandon sent [7]. 

 

Analysis of the model 
 

Before analyze the system performance, first do the fol-

lowing assumptions:  

1. The channel is ideal with no noise and interference; 

2. The basic unit of the system control clock is a , the in-

formation packets arrived at time a  will transmit at the 

starting time of the next slot [8]; 

3. The channel propagation delay is a , the packet 

length is unit length and is an integral multiple of a ;  

4. The access method of channel is timeslot P-persistent 

CSMA protocol, and the arrival process of channel satisfy 

the Poisson process whose independent parameter isG  [9]; 

5. The channel using the new protocol, the information 

packets need to be sent at the first slot in the transmission 

period can always detecting the state of the channel at last 

moment; 

6. During the transmission of information packets, the 

phenomenon of packet collisions occur inevitably, and con-

tinues to be sent after a random time delay, it sends will not 

produce any adverse effects on the arrival process channel. 

The arrival process of channel satisfies the Poisson pro-

cess [10]: 
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In Equation (1), ( )P n  is the event of n  packets arriving 

during time of a. 

First, solve the average length ( )E U  of packet successful-

ly sent in the event of U. 

Packet successfully sent into the following two cases: 

(1) If packets arrive during the last slot of idle period, 

namely packet arrives at the continuous clock control, and in 

the next slot time, no one but it adhere to send it, then it is 

sent successfully, the record for the event is 
1U . 

The average length of 
1U  is: 
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(2) If the packet arrives at the busy period, and the packet 

is the only packet adhere to sent at the current TP period, 

then the packet will be successfully transmitted within the 

next TP period, referred to as an event of 
2U . 

At the transmission period, if there is no information 

packets to be sent, its possibility is: 
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In the transmission period (1 3 )a , if there is only one in-

formation packet to be sent, its possibility is: 
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In a cycle, the average length of information packets 

transmitted successfully at the 
2U is: 

1
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Then the average length ( )E U  is: 
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Secondly, solve average length ( )E B  during the busy pe-

riod. 
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Finally, solve average length ( )E I  during the idle period. 

Since the number of idle slots I within the geometric dis-

tribution with the mean: 1
[ ]
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, an information 

packet arrive in a time slot with normalized probability: 
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time slot with the normalized probability: 
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Then we get: 
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The throughput of the new protocol is:        
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Simulation 
 

 From the above analysis, the expression of the system 

throughput under the P-persistent CSMA with the function 

of monitoring based on time division mechanism is got. 

Based on the above analysis, with the use of simulation tool: 

MATLAB R2010a, the simulation results are shown as 

following. During the simulation, transmission delay 

time: 0.01a  . 

 
Figure 3. The throughput of the new protocol with different P. 

We know from Figure 3, the system throughput is 

changed by selecting the different values of probability P. 

 
Figure 4. The throughput of the new protocol, the traditional P-

persistent CSMA and the time slot Aloha. 

From the Figure 4, the system throughput of the new pro-

tocol is lower than the traditional P-persistent protocol, 

higher than the time slot Aloha protocol. The system 

throughput of the new is lower than the traditional one be-

cause the ACK information takes up some information re-

source when transmitted. And with the ACK, we can make 

the information transmitted safer. Thus, we get more relia-

bility than losing the little throughput. 

 
Figure 5. The difference of system idle time between the new 

protocol and the traditional one. 

In the Figure 5, we can see that the system idle time under 

the new protocol is less than the one under the traditional 

protocol. Therefore the system channel resource is used 

more efficiently. 
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Conclusions 
  

 In following years, the Internet of Things is the rapid de-

velopment of China-related industries as well as the applica-

tion. IoT as the representative of the information network 

industry has become one of the seven emerging strategic 

industries, promoting industrial upgrading, towards the in-

formation society “launch machine”. We introduces P-

persistent probability CSMA with the function of monitoring 

based on time division mechanism, its basic principle is that 

the channel is the continuous clock manner during channel is 

idle; the channel is the slot time manner during channel is 

busy. By the adding of function of monitoring, we make the 

transfer of information more securable, enhancing the per-

formance of the system. By modeling analysis, the P-

persistent probability can control the protocol throughput 

and the analytical results and simulation results show that 

the theoretical analysis and simulation experiments are con-

sistent. 
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