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Abstract- Radio Frequency Identification (RFID) and wireless sensor network (WSN) are two important wireless 
technologies that have a wide variety of applications in current and future systems. Here the system has been proposed for 
the integration of active RFID along with the WSN with the help of wire.  By using the integration of RFID and WSN that is 
multiple sensors are blended to active RFID tag and through a RFID protocol it is being communicated with the reader, 
where the reader acts as a smart hub, which collects the information and passes to the user. This increases the coverage area 
of the WSN, reduces the power used by the tag to transmit the data.  It can be widely used in military, environmental 
minority, health care etc. 
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I. INTRODUCTION 
 
It is widely believed that the next revolution in 
computing technology will be that the widespread 
small wireless computing and communication devices 
will integrate seamlessly into daily life. We can 
therefore expect in the near future lots of devices to 
grow by multiple orders of magnitude such as tags, 
sensors etc. They gather information about the current 
environment, which means sensing and processing 
information. Among technologies, RFID and WSN 
are two important components of this pervasive 
computing since both as technology can be used for 
coupling the physical and the virtual world in 
pervasive Computing environments. 
 
RFID systems and WSN’s are emerging as the most 
ubiquitous computing technologies in history due to 
their important advantages and their broad 
applicability. WSN will sense and gives the 
Information of the environment and RFID will give 
the information of the object. Here the data that has 
collected once as the temperature, pressure etc., will 
be stored in the RFID tag rather than transferring or 
transmitting continuously by which the power of the 
WSN will be judiciously saved. Also with the use of 
Zigbee transmission protocol in the intermediate end 
it covers more area when compare to traditional 
works.  
 
Hai Liu and Miodrag Bolic [3] described Radio 
frequency identification and wireless sensor networks 
are two important wireless technologies that have a 
wide variety of applications in current and future 
systems which are accessed for the betterment of 
human beings. RFID facilitates detection and 
identifies the objects that are not easily detectable or 
distinguishable by using conventional sensor 
technologies. WSN, on the other hand, not only 
provides information about the condition of the 
objects and environment but also enables multi hop 
wireless communications. Hence, the integration of  

 
these technologies expands their overall functionality 
and capacity. They proposed the novel methods of 
integrating the devices, they are as follows 
 
Integrating RFID tags with sensors, 
 

 
Fig 1: sensor tag integration 

 
The figure 1 indicates that the a sensor is being 
integrated into the tag so that the data is being 
transferred into the reader through wireless 
communication and from reader to the base station it 
is through the use of wired communication. 
Integrating RFID tags and WSN nodes,       
 
As in the above case instead of integrating with every 
single sensor here, the whole sensor node is 
integrated so that the integration cost will become 
less as shown in the figure 2. 
 

 
Fig 2: Node- Tag integration 
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Integration of wireless sensor nodes with RFID 
readers,  

 

 
Fig 3: Reader Node integration 

 
In this method which is being depicted in the figure 3 
a reader is directly integrated with the sensor node 
and from here the data along with the tag detection is 
forwarded to the base system. 
Integration of RFID system and wireless sensor 
networks into a network. In this method the RFID 
systems as well as the wireless sensor network and 
both are being considered as a single network. 
Usha Kiran Vishwakarma, R. N. Shukla [6] explained 
the necessity of integration between RFID and WSN 
for the future by stating the differences in between 
them, which are listed in the following table. 

 
Table 1: WSN versus RFID systems 

 
 

II. SYSTEM DESIGN 
 
The basic block diagram of the proposed 
methodology is displayed below in the figure 14, in 
which the multiple sensors are blended into a tag 
through a wire. The smart tag will get the information 
of the object and surrounding. The smart tag in the 
block diagram has the multiple analog sensors such as 
temperature, pressure and humidity are wired into a 
tag. After the collection of data, the data will be 
transmitted to the RFID reader by every individual 
RFID tag, here RF protocol is used so that the 
transmission of data occurs whenever the command is 
recieved by the antenna and the same transmission is 
done through the former protocol. As soon as the 
reader reads the data the node which acts as the 
polling node will transmit the data into the pc reader. 

 
Fig 4: Block diagram of integration of RFID and WSN 

 
Smart tag consists of sensors, microcontroller and 
EEPROM as its components along with the RFID 
components such as antenna, RFID ic. The 16 bit 
microcontroller acts as the control unit for the tag. 10 
bit ADC is used to convert the analog signals into 
digital signals. The low power AC takes the 
conversion time of 14 microseconds. Through the 
RFID protocols the data is transmitted to the reader.  
The smart reader consists of a RF engine along with a 
wireless sensor node. This will act as a polling node. 
In the pc we will have a database to compare the data 
between the present and the previous values so that it 
gives an access to real time application.  

 

 
Fig 5: active RFID tag 

 
The above diagram 5 shows the various sensors such 
as LM35 which is a temperature sensor is connected 
along with the Dht11 which is a humidity sensor is 
latched with Sdpg5000 which is a pressure sensor and 
all are connected to PIC microcontroller. Here the 
microcontroller collects the data in the analog nature 
and then it converts the data into digital form and 
then it is transmitted to CC2500. Here the data 
conversion rate is 14 microseconds. 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-8, Aug.-2015 

Integration Of RFID And WSN Via Wire 
 

113 

 
Fig 6: Polling station 

 
The above diagram 6 depicts the hardware setup of 
the polling station and its way of communicating with 
the base station. A polling station consists of RF 
transceiver which acts as the RFID reader that 
receives the data from the smart tag. And from here 
the data is again transmitted with the help of zigbee 
module. Here zigbee is used in order to communicate  
 
III. SYSTEM IMPLEMENTATION 
 
The above said active RFID system has been 
implemented and the microcontrollers are 
programmed using micro C. Here in the figure 9 the 
individual active RFID tag has been made. In the 
individual tag three sensors such as temperature, 
pressure and humidity are connected to a 
microcontroller and then to the RF transceiver. 
 

 
Fig 7: Implementation of Active RFID tag 

 
The individual active RFID tags are considered as an 
wireless sensor node and with this individual sensor 
node are interlinked to a polling station we will form 
a wireless sensor network as shown in the figure 10. 
 

 
Fig 8: Implementation of WSN using individual nodes 

The polling node which contains the RF transceiver 
namely CC2500 and Zigbee transmitter as shown in 
the figure 9. 
 

 
Fig 9: Implementation of polling station 

 
Through the zigbee the data is transmitted to the base 
station. Here a computer is considered as a base 
station and a GUI has been implemented with the 
help of QT to read individual as well as the entire 
whole network. 
 
IV. RESULTS 
 
The following results were found out after the 
implementation of the above said system. The 
individual sensor readings were recorded as shown in 
the figure 12. Similarly for other tags also the 
environment temperature, pressure and humidity are 
individually recorded. 
 

 
Fig 10: Temperature reading of sensor tag1 

 
In the figure 11 we can see that at an instant we can 
see all the recordings of the tag 1 i.e. temperature, 
pressure and humidity values are displayed.  
Similarly for the other tags the values are recorded. 
 

 
Fig 11: 3 sensor readings at an instant for RFID tag 1 
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V. ADVANTAGES OF ACTIVE OVER PASSIVE 
RFID TAGS 
 

i. Coverage area will be increased. 
ii. Data rate between the reader and tags gets 

increases. 
iii. Data will not be lost since radio wave 

interference is not there. 
iv. Providing dynamic characteristics to WSN.  

 
VI. APPLICATIONS 

i. In the field of logistics. 
ii. In the field of industries to find the 

automobiles. 
iii. In the commercial fields such as malls, etc. 
iv. In the hospital to monitor medicines. 

 
CONCLUSION 
 
Undoubtedly, the integration of RFID and WSN’s is 
an imminent step that will lead to a high level of 
synergy and more technological advances. This 
integration will give  an  advantage not only to reveal 
an item’s location and identify but also its current 
state. These integrated networks will extend 
traditional RFID systems and will give us an 
important advantage in monitoring industrial 
purposes. This paper gives the novel method  of 
integration of RFID and WSN for various 
applications.   
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