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Abstract: Intelligent transportation system (ITS) applied in the city traffic is mainly reflected in the 
microscopic traffic information collection, traffic control and guidance, to improve the efficiency of traffic 
system. Wireless sensor network has excellent characteristics, and it can provide an effective means for 
information collection of intelligent transportation system and can monitor the intersection in all directions of 
the vehicle. ZigBee is a short distance data communication network protocol and network layer based on 
802.15.4. This design uses the mesh model and builds a ZigBee personal network by using ZigBee network 
coordinator and PAN ID. The nodes of wireless sensor network on the ZigBee module of the physical network 
address is sole, and it can be sent to the ITS through the physical address information. This design can improve 
the signal controller and intelligent public traffic system is effective and intelligent. Copyright © 2013 IFSA. 
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1. Introduction 
 

Wireless sensor networks usually have the 
following characteristics: 1 self organization. Node 
sensor network system with automatic networking 
function, nodes can communicate with each other to 
coordinate the work of more than 2 routes [1]. The 
communication distance, power control and energy 
constraints, when a node cannot communicate 
directly with the gateway, required by other nodes to 
forward data transmission, so the network data 
transmission route is a multi-hop and dynamic 
topology; 3. In some special applications, wireless 
sensor networks are mobile, sensor nodes may 
terminate the work for energy or other  
fault, and these factors will make the network 
topology changes. 

Intelligent transportation system (ITS) applied in 
the city traffic is mainly reflected in the microscopic 

traffic information collection, traffic control and 
guidance, to improve the efficiency of traffic system 
by increasing the effective use and management of 
traffic information, mainly by the information 
acquisition input, control, output strategy execution, 
between each subsystem data transmission and 
communication subsystem. 

Wireless sensor network is formed by a network 
of sensor nodes, can be all kinds of information the 
observer deployment area of real-time monitoring, 
sensing and collecting nodes interested in the 
perception of object (such as light, temperature, 
humidity, noise and harmful gas concentration 
phenomena), and after processing the information in 
a wireless way sent by the wireless network, finally 
sent to the observer. 

Wireless sensor network is novel technology of 
integration of the short-range wireless 
communication technology, microelectronics, sensor, 
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embedded system, and it being used in related fields 
of intelligent transportation systems requires data 
collection and detection. Intelligent transportation 
system is from the system’s concept, the vehicle and 
the road taken together, using a variety of high-tech 
system to solve the problem of ideas emerges as the 
times require. It is the advanced information 
technology, data communication transmission 
technology, electronic sensor technology, electronic 
control technology and computer processing 
technology used to effectively integrate the entire 
transportation management system, and built up a 
kind of in a large range, the role of comprehensive, 
integrated transportation management system with 
real time, accurate, efficient. It is currently abroad to 
solve city and highway traffic jam, main measures to 
improve the traffic safety and protect environment, 
but also solve the traffic construction limits, namely 
by the land resource constraints, to improve the 
international competition ability, breeding measures 
and emerging industry slightly. 

ZigBee technology is a kind of to automation and 
wireless control of low rate, low power consumption, 
low price of wireless network solution. The 
communication rate it demands less than Bluetooth, 
wireless communication function provided by the 
battery power supply equipment. The ZigBee 
supports the mesh network topology, the wireless 
device to work in the public frequency band. 
Information acquisition subsystem through the sensor 
acquisition vehicle and road information, strategy 
control subsystem according to the set target (such as 
the traffic volume, maximum or average waiting time 
shortest etc.) use computational methods (such as 
fuzzy control, genetic algorithm and so on) to 
calculate the best scheme, and outputs a control 
signal to the execution subsystem (usually traffic the 
signal controller), to guide and control the passage of 
vehicles, to achieve goals. The paper presents design 
of novel intelligent transportation system based on 
wireless sensor network and ZigBee technology. 

 
 

2. Application of Wireless Sensor 
Network in Development of ITS  
 
With the development of social economy, traffic 

demand growth rate is still much higher than the road 
network capacity growth rate. The world city 
development is facing serious traffic congestion, 
pollution, accidents, environmental degradation and 
other obsession. Traffic problems have gradually 
become hot and difficult issues of universal social 
concern. However, blindly through the allocation of 
funds for construction, construction of multi-layer 
road, widen the road traffic, only limited vehicle use 
passive measures to solve the immediate as pressing 
danger, the long run, it is not feasible. 

In the structure of wireless sensor networks, the 
sink node is installed on both sides of the road to 
form a self-organizing multi-hop mesh based on 

Mesh network architecture, the sink node traffic 
information dedicated terminal sensor node and each 
adjacent collection consists of a star network 
communications, the final data will be gathered to the 
gateway node. The gateway node can be used as a 
module is installed in the traffic signal controller, 
through a proprietary network signal controller, 
sending data will be collected to the VTS center for 
further processing. 

Most of the wireless sensor network is powered 
by battery, the working environment is bad. But the 
number of large, replace the battery is very difficult, 
so low power consumption is one of the most 
important criteria for the design of wireless sensor 
networks [2]. In the network nodes of some module 
does not work or is in a dormant state, it can be the 
power supply circuit is disconnected to save 
electricity, when the instruction to wake up, then 
connected to the power supply circuit in order to 
ensure the normal operation of the system. This can 
save energy effectively, prolong the battery power 
supply time and service life, but also to ensure the 
quality of the whole network system, prolong the 
service life, as is shown by equation 1. 
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The application of wireless sensor network, the 

node location information is necessary during data 
acquisition; monitoring information without location 
information is usually meaningless. To determine the 
node position of the location of the incident or 
collection of data is one of the most basic functions 
of wireless sensor network. In order to provide 
location information effectively, the sensor nodes are 
randomly arranged in the network deployment is 
completed must be able to determine their location. 
Classification and localization algorithm generally 
for distance positioning algorithm and range-free 
localization algorithm based on. 

GIS-T as the support system of geographic 
information and traffic data storage and application, 
has strong traffic information service and 
management function, can be applied in many fields 
of traffic planning, traffic construction, traffic 
management and information services, become one 
of the core system is indispensable in the 
construction of ITS current. The basic function of 
GIS-T and traditional GIS, including editing, 
graphics and display and measurement layer and 
other functions, mainly used for input, store, edit the 
spatial and attribute data, as well as the mapping and 
spatial analysis, as is shown by equation 2. 
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Need to transform the existing traffic signal 
controller to implement bus priority function in 
intelligent transportation system. By adding sensors 
and other auxiliary equipment, traffic signal 
controller can estimate the bus arrived at the 
intersection of time (travel time), calculate the 
vehicle to give priority at intersections need (can 
choose the number of passengers as priority), then 
select the priority of appropriate control strategies, by 
adjusting the green signal ratio of bus priority release. 

The practical application of the process 
technology in wireless sensor network, there exist the 
following factors: (1) the cost: the cost of sensor 
nodes is an important factor which restricts the large-
scale application, according to specific application 
requirements the balance cost, data precision and 
energy supply time [3]. (2) energy: applications most 
need network using disposable independent power 
supply system, so the requirement of network low 
energy consumption, prolong the network life cycle, 
which is an important factor to expand the 
application of. (3) The miniaturization: in some areas, 
demand volume micromation node, do not have any 
effect on the target itself, or can not be found to 
perform specific tasks. 

The quality of road transport, the main road 
traffic flow, traffic capacity, saturation, and it is 
thereby reducing the network equilibrium utilization 
rate. Dependence of the main road is too large, the 
construction of roads and the slip road far lag, lack of 
general auxiliary relief way for the main road 
intersection, reduce traffic reliability. Layout of the 
road planning is not reasonable, the lack of overall 
planning and optimization of road construction, most 
of the provinces and cities administrative region as 
the center, partial weight to become a system oneself, 
does not meet the need of the lateral ties. From the 
national highway layout analysis, road network 
density distribution is uneven, and with the economic 
development in different regions is not coordinated. 
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In this paper, the widely application of wireless 
sensor network are discussed, and introduce its 
typical applications in various fields, and summarize 
the factors restricting the application of wireless 
sensor network and the current research hot spot. 
Wireless sensor networks will eventually become 
contact information world and the objective physical 
world interface, which humans can learn the 
objective physical world through sensors network 
information and make corresponding measures. 

In the design of ITS wireless sensor networks, 
network nodes according to different functions, need 
to separately design. The terminal node, the sink 
node and gateway node software function. The 
terminal nodes equipped with different sensors for 
motor vehicle information acquisition and road 
information acquisition. 

Each part of the power system mainly realize the 
following functions: power supply is composed of 

2 blocks of 12 V lead-acid batteries in series, 
providing a DC voltage of 24 V for the system; 
battery detection module mainly carries on the 
sampling via the output voltage of the power supply, 
in order to get the battery power consumption 
information, to ensure the real-time charging the 
battery the normal work of the entire system; the 
various power switch control module is mainly 
according to the working state of the system load, 
controlled by a switch to decide whether the load 
power supply, in order to reduce standby power 
consumption, prolong the using time of the battery; 
power converter module is mainly used as DC-DC 
converter module conversion construction unit to 
realize power supply voltage to provide the 
appropriate voltage for load. 
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The problem of mobile positioning of wireless 

sensor network node can be described in the 
following state space. In order to ￡  said discrete 
time, lt said the location distribution of f time node, 
Dt node in t-1t moment to moment from the 
observation of T beacon node receives the value. 
Conversion equation P (lt|lt-1) estimation of the 
position of the node previously said the current 
location based on it [4]. The observation equation P 
(LT, Ot,) said in a given observation probability 
under the Condition node at the location of Lt. The 
goal is to filter algorithm of the node location 
distribution of P (lt|O0, O1... Over time, Ot) iterative 
estimation. The value of Lt by a group of sampling 
(N) indicates the position distribution of LT node, 
and each time algorithm to iteratively calculate on the 
sampling sequence, because Lt-1 is in all previous 
observations of a concentrated reflection, so using 
only Lt-1 and Ot can calculate Lt. 

The gateway node is required in the network 
coordinator, responsible for the initiation of the 
network, configuration of the network address, 
network maintenance, maintenance of member node 
binding table, is also responsible for the collecting 
preliminary data processing and delivery of traffic 
signal controller is transmitted to the upper level 
information center, need more storage space, 
computation and communication ability. 

Time-varying and spatial characteristics of road 
traffic are linked, are indispensable. Time-varying 
contains spatial relations, spatial expression of 
implicit time on traffic. Therefore, the paper before 
the prediction of road traffic flow, considering the 
traffic data of the time-varying and spatial 
characteristics, the fusion of adjacent space object 
subsequence in time series theory, construct some 
combination of the two time series models, a full 
table of factors influencing road traffic, in order to 
improve the prediction accuracy of road traffic flow. 

The application of application of wireless sensor 
network in development of ITS is shown in Fig.1. 
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Fig. 1. Application of Wireless Sensor Network  
in Development of ITS 

 
 

The nodes of wireless sensor network using 
modular design method, each node includes a 
wireless transceiver module, main control module 
and the function module. System receives the master 
sent by wireless transceiver module command code, 
main control module to the command decoding, 
complete control of each function module (open 
acquisition, timing reset). System to complete the 
repeated test, so each test is completed to the 
experimental data (shock wave data, environment 
variables, timing and positioning information) stored 
in the data storage management, at the same time to 
prepare for the next test. 

Information is the use of text, numbers, symbols, 
language, image and other media to represent events, 
things, phenomena such as content, or the number of 
features, and thus to the people (or system) provides 
a new facts and the real world, as the production, 
construction, operation, management, analysis and 
decision-making. As a kind of information, traffic 
information is directly reflect the public travel status, 
is the key to reflect and traffic related phenomena in 
nature, characteristics and the motion state of 
knowledge, it reveals is the essence of traffic entities 
and their relationship, this solution is all kinds of 
traffic data, as is shown by equation 5. 
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Physical layer communication protocol: Research 

on sensor network transmission media, band 
selection, modulation. The data link layer protocol: 
To study the network topology, channel access 
methods, topology includes planar structure, 
hierarchical structure, hybrid structure and Mesh 
structure, channel access includes mixing fixed 
allocation, random competition or the. The network 
layer protocol: study routing protocol, routing 

protocol is divided into plane and cluster two, plane 
protocol node equal status, easy to expand, but lack 
of management; cluster routing that cluster as the 
cluster head and the cluster members, convenient 
maintenance and management, research focus is 
integrated two routing mode. 

The power conversion circuit chip mainly used is 
the DC/DC module power of Jin Shengyang, and 
with 78 series of three terminal voltage power 
supplies. The DC / DC module power supply product 
features are: wide input voltage range (2:1 to 4:1), 
efficiency as high as 85 %, high and low temperature 
performance is good, can meet the requirements of 
industrial products, technical working temperature:  
-40 ~ +85˚C, isolation voltage of 1500 V DC, dual 
output, metal shielding package, international 
standard pin, MTBF>1 000000 H. 

In order to meet the system test task, the wireless 
sensor node uses the modular design, each functional 
module through a SPI interface link. Because the 
system functional requirements make a module and a 
plurality of modules link communication, the 
interface circuit of SPI working in master-slave mode 
different, using a single SPI interface switch, is 
bound to reduce intermeddle communication speed 
and flexibility [5]. On the basis of the programmable 
logic device CPLD has its programming flexibility, 
expansibility, extended SPI interface inside the 
module, the test results show that SPI interface circuit 
design, a simplified block connections, improve the 
speed, system scalability, and improves the overall 
performance of the system. 

Sensor nodes in terms of computational resources 
and storage resources is shortage, the testing method 
of polygon approximation to determine the direction 
of first node, the method is completely based on the 
connectivity between nodes, only need the beacon 
node hops position broadcast information, so no extra 
power consumption and hardware requirements for 
node. In this paper, a test method inside polygon 
point, hop between hypotheses M and A is 4, then 
hops between nodes 1 and A is 3, 2 and A hops 
between nodes is 5; M and hop count between B is 3, 
then the number of hops between 2 and B is 2, hops 
between nodes 1 and B is 4. 

This paper introduces the basic concepts of 
wireless sensor network, analyzes the power module 
for the crucial importance of wireless sensor network, 
the system can work safely and reliably, introduced 
the realizing process of the power system of wireless 
sensor network and the module of the circuit 
structure and function, and through the experiment to 
prove its performance to reach the scheduled 
performance. 
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Time-varying traffic information refers to 

information traffic flow characteristics change over 
time. The transportation system is a complex 
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nonlinear system by the people involved, the traffic 
flow over time; according to the people’s travel 
activities have a significant change of flow. Time 
rotation, alternating seasons, reincarnation seven days 
a week, will play a role can not be ignored for 
transportation. According to the observation of the 
traffic information, the annual traffic flow will reach 
a peak during the holidays, then dropped to the 
bottom; weekly traffic flow over the weekend on 
Monday rose, the rapid decline; commuting time 
traffic flow is far higher than other time. All of these 
changes in traffic flow, there have all kinds of 
connections with time varying contact with it.  

The spatial and temporal characteristic of the 
traffic information determines its ambiguity. Fuzzy 
traffic information are the main operation of space 
position of traffic flow is influenced by many factors, 
such as rain and snow weather, road maintenance, 
fuzziness of roadside parking, fuzzy attributes, fuzzy 
relationship between fuzzy time as well as the three 
Traffic accidents [6]. These factors caused the 
transport uncertainty, such as the link capacity 
degradation, link travel time fluctuation, the traffic 
flow change etc. Traffic information to describe the 
performance of traffic flow and therefore is uncertain. 

The sensor is an important device for information 
collection, data collection by the sensor, known as 
“how nervous tentacles” it achieve its network, is the 
current hot research problem. Most of the current 
measurement and control system, sensors are wired, 
but in some special cases, wired cable connection 
will certainly cause a lot of inconvenience, can not 
meet the needs of reality. With the emerging wireless 
technologies (such as Bluetooth Technology) 
development and reduce the price of chip, wireless 
way on many occasions are used to replace the 
original cable interface. Wireless sensor  
networks will become an important direction of 
sensor development. 
 
 

3. Novel Intelligent Transportation 
System based on ZigBee Technology 

 
Usually, the ZigBee node’s IEEE64 address is 

defined by the users themselves, they are written in 
the node EEPROM. Each terminal node network, the 
center node will assign it a 16 network short address. 
For the terminal node used for the first time, can 
through the process and center node binding so that 
the binding table terminal node address information 
appears in the center node, the data transmission 
more stable. For smaller networks, since sent  
directly to the central node, you can direct the use of 
0x00 as a target. 

Traffic flow forecasting is an important problem 
in ITS study and transportation planning. In the 
present road traffic flow measurements have done 
many researches, prediction technology is mainly 
divided into two categories: one category is the 
qualitative forecasting techniques; one is the 
quantitative prediction technology. Qualitative 

prediction technique is in the extensive collection, 
understand the objective background, basic data 
objects based on the law of the development of object, 
research and analysis, and, in a certain period of time 
to determine the object of development trend, 
forecast the development object. The common 
qualitative forecasting methods are empirical method, 
analogy method. 

ZigBee is a short distance data communication 
network protocol network layer based on 802.15.4. 
ZigBee in the union, when the protocol development 
to the latest version and it is each layer of the 
protocol have been intended to improve. ZigBee 
network is applied to the region within the scope of 
coverage, through the gateway equipment, seamless 
connection and implementation of Ethernet /GPRS 
network, to achieve the perfect low cost remote 
monitoring application [7]. 

ZigBee is a short distance, low rate, low power 
consumption, low cost and low complexity wireless 
transmission technology, which works in no need to 
register for 2.4 GHz ISM band, the transmission rate 
of 100 ~ 250 Kb/s, the transmission distance is 
10 ~ 75 m, the typical distance of 30 m. ZigBee is an 
extension to the IEEE 802.15.4 standard, which is 
based on the 7 layer of the open systems 
interconnection standard (OSI) model. The network 
layer (NWK) and application layer (APL) the design 
of the framework is responsible for making ZigBee 
alliance, IEEE is making the physical layer (PHY) 
and medium access control layer (MAC) standard. 
Among them, the APL framework includes 
application support sublayer (APS), ZigBee device 
object (ZDO) as well as the application object 
specified by the manufacturer. System structure as is 
shown in Fig. 2 of the ZigBee. 
 
 

 
 

Fig. 2. Intelligent Transportation System based on ZigBee 
Technology Figure. 
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The IEEE802.15.4 specification based on ZigBee 
technology, have the following characteristics: low 
power consumption, 2 5 number batteries can support 
a node 6~24 months; the network capacity, network 
up to a node, and to support the tree, star, mesh and 
other networking mode; the transmission distance, 
the two node room the outside transmission distance 
can reach several hundred meters, increasing transmit 
power of up to several thousand meters; the 
reliability is high, with multilevel security model; the 
cost is low, the simplified ZigBee protocol stack open, 
working in the 2.4 GHz unlicensed ISM band. 

The geographic information data set contains the 
spatial relationship between abstract space sequence 
is the first step to traffic flow time series modeling 
based on prediction. The spatial relationship between 
spatial objects with complicated shape representation 
and abstraction is the main goal of building a space 
sequence [8]. Effects of spatial relation of traffic 
activity in the geography space is obvious, such as: 
traffic activity frequency of two adjacent city is 
higher than the activity of traffic frequency two city 
distance between, say two adjacent city traffic more 
closely linked, as is shown by equation 7. 
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ZigBee technology adopts IEEE 802.15.4-2003 

standards of physical layer and media access control 
layer as ZigBee physical layer and media access 
control layer, ZigBee alliance in the provisions of the 
framework of network layer and application layer; 
ZigBee technology has powerful function of the 
equipment of the Internet, he supported the star 
structure (Star), reticular formation (Mesh) and 
cluster (Tree) three kinds of self-organizing wireless 
network type, especially the network, he has the 
reliability of network robustness, strong. 

With the rapid development of domestic 
economy, the city scale is expanding constantly, 
especially all kinds of traffic tools is growing more 
rapidly, which makes the contradiction of city traffic 
supply and demand have become increasingly 
prominent, and rely on the expansion of the road 
traffic infrastructure to alleviate the contradiction is 
difficult to continue. In this case, the intelligent 
transportation system (Advanced Public 
Transportation Systems, APTS) also emerge as the 
times require, and become a research hotspot in 
recent years. In the various technologies involved in 
intelligent transportation system, wireless 
communication technology is particularly attract sb.’s 
attention. ZigBee is a new short-range, low-rate 
wireless communication technology, has gained more 
and more attention and application.  

The main services of GIS-T spatio-temporal data 
mining is to predict the traffic activities between 
regions, belonging to the regional traffic data mining 
areas, therefore, in accordance with the definition of 
the field of spatial sequence, in view of the influence 
of regional spatial relations between traffic in the 

field of transport activities, the regional spatial 
relationship and communication abstraction. 

In the traffic information collection, terminal 
nodes can be used non-contact magnetic sensor to 
collect and sensing area of vehicle speed, vehicle 
distance information. When the monitoring range of 
vehicles entering the sensor, important information 
terminal nodes through the magnetic sensor to collect 
the running speed of vehicles, and send that 
information to the next node timing wake up. When a 
node induction to the vehicle, with the vehicle 
driving time between two sensor nodes estimate, we 
can estimate the average speed of the vehicle, as is 
shown by equation 8. 
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ZigBeeRFIC+MCU are ZigBee protocol stack. 
Use of this product is the advantage of relatively low 
cost, disadvantage is the need to be familiar with 
ZigBee architecture, called the underlying protocol, 
so the development cycle is long, need to have high 
frequency circuit design experience such as 
TICC2420+MSP430 [9]. Containing RF MCU, the 
advantage of low cost, circuit design are relatively 
less. The disadvantages are needed to be familiar 
with ZigBee protocol such as FreescaleMC1322X, 
long development cycle.  

The function of this system is to collect data, and 
transmits the data to the multi-hop manner to the sink 
node. The sensor node consists of a sensor module, a 
processor module, wireless communication module 
and power supply module is composed of 4 parts, as 
shown in Fig. 2. Among them, the processor module 
is responsible for the control and management of the 
entire node; sensor module is responsible for the 
acquisition of the predetermined monitoring regional 
information, and do some data conversion; wireless 
communication module is responsible for 
communication protocol between nodes according to 
a certain mutual communication; energy supply 
module for the node power supply, provide the 
required parts run electricity. 
 
 

4. Design of Novel Intelligent 
Transportation System  
based on Wireless Sensor Network  
and ZigBee 

 

The technology of wireless sensor network is a 
wireless technology with short distance, low 
complexity, low power consumption, low data rate, 
low cost, is a set of development based on IEEE 
802.15.4 Wireless Standard Development of the 
network, security and application software 
technology [10]. It supports 3 kinds of self-organized 
wireless network types, namely the star network, 
cluster tree network and mesh network topology. 
Mesh is a high reliability Ad Hoc network. 
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In a wireless sensor network deployment, the sink 
node can transport facilities installed at the roadside 
column, bar and so on, gateway nodes can be 
integrated to the intersection traffic signal controller 
inside, special terminal sensor node can fill in the 
road or installed on the side of the road, the 
movement of vehicles on the road can also install 
node dynamic sensor to sensor networks. 

Time and space has been the focus problem in 
traffic field, two major factors also affect traffic 
activities. Temporal-spatial fusion sequence 
modeling, is the core of this prediction method of 
traffic, the basic idea is to consider the spatial and 
temporal characteristics of significant road traffic 
information, combined with road traffic complexity, 
take the time as the factors and space are equally 
important to the method in GIS-T space, construction 
sequence space object forecast target and its adjacent, 
Sorama Ko sequence as an element of time series into 
time series, form a time series model of space-time 
elements fusion, and on the basis of this research and 
Trend prediction. 
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In the stop there are usually many bus arrive at 

the same time, a corresponding number of bus stops, 
suitable for the use of the star network wiring 
network [11]. But in order to ensure the reliability of 
the network, when the bus stop outside the channel is 
blocked, can be forwarded to other bus stop by the 
routing node, this design uses the mesh (Mesh) 
network model. The distribution in the bus lines on 
the electronic bus stop board is configured as a 
coordinator, and will reach the bus configuration for 
the router. When a channel and PAN ID and start 
selecting stop coordinator ZigBee network, the 
establishment of a ZigBee network (PAN). Once the 

coordinator has launched PAN, allows routers and 
terminal node join PAN.  

The router to join PAN, will receive a 16 network 
address, and can send and receive PAN data from 
other devices. The PAN coordinator of the network 
address is always 0. The bus stop on the ZigBee 
module of the physical network address is the only, 
can be sent to stop by physical address information. 

A plurality of terminal nodes will each collection 
and initial processing of information by the sink node 
convergence to the gateway node, data fusion, get 
traffic and road vehicles, vehicle velocity and other 
information, so as to provide accurate information for 
the control of input traffic signal. Through the 
installation of temperature and humidity, light 
intensity, gas detection sensor etc. to the terminal 
node, also can detect road condition, visibility, 
vehicle exhaust pollution. 

This paper introduces the application of 
performance characteristics of Xbee Pro module of 
ZigBee / IEEE802.15.4 protocol compatible and in 
the intelligent transportation system in wireless 
communication. At present, the system is released for 
Xbee Pro module mesh version of firmware, greatly 
enhance the network function. With the increasing 
popularity of ZigBee technology, Xbee Pro module 
will be applied more widely in the wireless  
sensor network. 

Wireless sensor network has many solutions, 
including the chip manufacturers introduced external 
single-chip RF chip and integrated RF, single chip 
microprocessor. ZigBee RF chip is often used in 
design of node in Atmel AT86RF230, TI CC2420, 
Freescale MC1319x and MC1320x, Microchip 
MRF24J40 etc. In addition, chip manufacturers 
introduced a single chip solution, such as TICC2430 
to use the CC2420 chip architecture, in a single chip 
integrated ZigBee RF front-end, memory and micro 
controller; JN5121/JN513x single chip Freescale of 
MC1321x/MC1322x and Jennic solutions. 

 
 

 
 

Fig. 3. Comparison of novel intelligent transportation system based on wireless sensor network with ZigBee. 
 
 

The following considerations in the design of 
intelligent traffic system for wireless sensor network 
node: low power design of node. The terminal nodes 
are battery (available solar battery) power supply; the 
node to low cost. In large-scale traffic information 
acquisition and deployment, node costs will be the 

key project; data processing and storage capacity of 
the node. Some nodes need high-speed information 
acquisition and recognition algorithm, so the need for 
data processing ability. Also need to consider in the 
limited space of the storage procedures, data, and 
online update function code. 
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Wireless sensor network has excellent 
characteristics, can provide an effective means for 
information collection of intelligent transportation 
system, can monitor the intersection in all directions 
of the vehicle, according to monitoring results, 
improved to simplify, improve the signal control 
algorithm, improve transport efficiency. The control 
system of wireless sensor network can be applied to 
the execution subsystem and guidance subsystem. 
 
 

5. Conclusions 
 

This system combines electronic technology, 
information technology, communication technology 
and system engineering in transportation applications 
in attracted attention, began to carry out large-scale 
test on road transportation intelligent. At first, this 
kind of research is called intelligent vehicle highway 
systems (IVHS), mainly research the road function 
and the intelligent vehicle, system function and 
gradually extended to the whole process of road 
transportation and related services, to become the 
impetus of intelligent transportation system of the 
road transportation modernization. The paper 
presents design of novel intelligent transportation 
system based on wireless sensor network and ZigBee 
technology. In the design of wireless sensor network 
gateway, need strong data processing ability, is used 
to realize the complex routing protocol and 
information processing. Imote2 Crossbow node using 
the MarvellPXA271 high performance, low power 
processor. The processor uses dynamic voltage 
scaling technique. 
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