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Abstract 

 

In this paper, the Radio Frequency Identification (RFID) system has also been applied in telemedicine, which 

employs wired or wireless communications to provide hospital information and services. The RFID systems can be 

used to manage medicine and hospital equipment, track patients care, and help doctors and nursers to keep tabs on 

their patients frequently and remotely. We use the sensor location and management for Wireless Sensor Networks 

(WSNs) and RFID important technologies. 
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1. Introduction 
 
 

Radio Frequency Identification (RFID) is a hot research topic in recent years. And connecting RFID readers to 

construct a mesh network, which is defined as RFID Reader Network herein, by short-range wireless technologies 

(such as ZigBee) is a promising architecture. RFID reader can sense (identify) persons, animals, vehicles and goods by 

interrogating transponders tagged on them. From this perspective, RFID Reader and Reader Network is Sensor and 

Sensor Network that is context-aware, respectively [1]. 

In this application supply and demand can be studied for doctors, nurses, and patients in hospitals and healthcare 

services. Doctors, nurses, and patients have RFID tags attached so that bottlenecks of supply and demand among them 

can be identified and improvements can be made possible. RFID tags can be built as plastic bands strapped onto wrists. 

In the tags only an ID is stored to reduce security and privacy attacks [2]. 

 

 

 
 

Figure 1:Intelligent hospital space platform system 
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Figure 2: Registry database system by using RFID 

 

2. System Integration 
 

RFID is a method of automatic recognition and data capture, used to identify and track objects or people. It 

has the potential of tracking, locating enormous number of objects/people along with inventory and security 

functions. We propose an approach that can improve the operational efficiency of a health care facility through 

the use of RFID tags as show figure 1. These tags can be embedded in patient's ID bracelets, charts and medical 

equipment, and can help automatically track their location and status is shown figure 2. More advanced and 

easier method of locating, tracking, and reading equipment, patients, and medication is possible with RFID tags 

in figure 4. 

Passive RFID tags are not battery assisted. They receive their energy from the reader. The reader induces 

energy in the tag's antenna, and the tag uses this energy to power its internal circuits to transmit data back to the 

reader. Readers were placed in appropriate locations to detect RF signal from the tags. A collector and an Ethernet 

concentrator are then used to collect data from the readers and convert them to packets to be sent to a server 

through the local area network (LAN) such as shown figure 3. 

 

 
Figure 2:Vet system integration RFID model 

 

 

3. RFID for Intelligent Hospital Space 
 

Healthcare providers (i.e., hospitals) traditionally use a paper-based "flow chart" to capture patient information 

during registration time, which is updated by the on duty nurse and handed over to the incoming staff at the end 

of each shift. Although, the nurses spent large amount of time on updating the paperwork at the bedside of the 

patient, it is not always accurate, because this is handwritten. The nurses play a vital role at the Hospital system 

in the success of both inpatient and outpatient care. They also play a very important role in bridging to execute 

clinical orders or to communicate information between the hospital and the patient that motivates to evaluate the 

potential of RFID technology, and to reinforce the critical job of information handover [3]. 

Each RFID tag/wristband is identified by a Unique Identification Number (UIN) that can be programmed either 

automatically or manually and then password protected to ensure high security. 

RFID wristband can be issued to every patient at registration, and then it can be used to identify patients during 

the entire hospitalization period. It can also be used to store patient important data (such as name, patient ID, drug 

allergies, drugs that the patient is on today, blood group, and so on) in order to dynamically inform staff before 

critical. RFID encoded wristband data can be read through bed linens, while patients are sleeping without disturbing 

them [4]. 

RFID technology provides a method to transmit and receive data from a patient to health service 
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provider/medical professionals without human intervention (i.e., wireless communication). It is an automated data-

capture technology that can be used to identify, track, and store patient information electronically contained on 

RFID wristband (i.e., smart tag). Although, medical professionals/consultants can access/update patient's record 

remotely via Wi-Fi connection using mobile devices such as Personal Digital Assistant (PDA), laptops and other 

mobile devices. Wi-Fi, the wireless local area networks (WLAN) that allows healthcare provider (e.g., hospitals) to 

deploy a network more quickly, at lower cost, and with greater flexibility than a wired system.The application of RFID 

are categorized in terms of the major benefits they provide, which include security and authentication, safety, 

convenience, and process efficiency. 

To effectively incorporate RFID techniques maturing gradually with the existing HIS (Hospital Information 

Systems), the Hospital is conducting the integrated RFID automatic tracking operation into the routine affairs. We 

expect that the medical processes can become complete through the automated control. Therefore, by the advanced 

information technologies  of RFID, We intend to construct a system integrating RFID into the existing HIS to improve 

the efficiency of hospital management and improve patient safety of medication-use and medical care [5, 6]. 

 
 
 

4. Wireless Sensor Network for RFID 
 
 

A WSN is defined as an ad hoc wireless network composed of tiny nodes with sensing capabilities. In recent years, wireless 

sensor networks begin to show their potential in many application scenarios, e.g., the smart battlefields. With the help of pre-

distributed sensor nodes, commanders can automatically collect the information about positions, activities, and conditions of 

individual battle units, make decisions based on real-time information, and send instructions, guidance, as well as commands 

to each unit accordingly. Meanwhile, the sensor network can aid the battle units to collect useful information, make correct 

decisions, and avoid certain dangerous conditions. In constructing such applications, functionality for the sensor nodes to 

determine their locations is of extreme importance [7]. 

WSNs are a significant technology attracting considerable research interest. Recent advances in wireless communications 

and electronics have enabled the development of low-cost, low-power and multi-functional sensors that are small in size and 

communicate in short distances. Cheap, smart sensors, networked through wireless links and deployed in large numbers, 

provide unprecedented opportunities for monitoring and controlling homes, cities, and the environment. In addition, 

networked sensors have a broad spectrum of applications in the defence area, generating new capabilities for reconnaissance 

and surveillance as well as other tactical applications [8]. 

Self-localization capability is a highly desirable characteristic of wireless sensor networks. In environmental monitoring 

applications such as bush fire surveillance, water quality monitoring and precision agriculture, the measurement data are 

meaningless. Sensor network localization algorithms estimate the locations of sensors with initially unknown location 

information by using knowledge of the absolute positions of a few sensors and inter-sensor measurements such as distance 

and bearing measurements. Sensors with known location information are called anchors and their locations can be obtained 

by using a global positioning system (GPS), or by installing anchors at points with known coordinates. In applications 

requiring a global coordinate system, these anchors will determine the location of the sensor network in the global 

coordinate system [9]. 

 

 

 
Figure 3: Route tracking combined RFID control 
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Figure 4: Policlinic floor control system 

 
 

 

 
Figure 5: Sickroom floor control and tracking system 

 

 

5. Virtual Route Tracking Algorithm 

 
The theoretical basis of Virtual Route Tracking (VRT) algorithm is that the interrogation range of RFID system is 

very short compared to the distance between readers. Instead of powering the RFID transponder directly by battery, 

it gets power through magnetic, electric and electromagnetic coupling with RFID readers. RFID transponders are 

grouped into two categories: Passive and Active. All power supply of Passive transponder is induced from RFID 

readers in contact less method. For Active transponders, one or more batteries are embedded. However, the 

embedded battery only provides power to run chips, and data are transferred from transponder to reader by 

modulating on reflected electromagnetic waves emitted by RFID reader, like the ways of Radars. Consequently, the 

achievable range of RFID system is very small, varied from a few millimeters to several meters. On the contrast, the 

range of wireless technologies used to connect RFID readers is large. The real distance between reader and 

transponder is less than the range of the RFID system. So we use the position of the corresponding reader to stand for 

the current position of the transponder. When the scale of the RFID Reader Network is large enough and the 

distance of deployed readers is relatively long, VRT algorithm is very accurate. 

In figure 5, the black point stands for a RFID reader and the matrix is a RFID Reader Network. As figure 5 

depicted, when a transponder moves from reader (1, 1) to reader (2, 2), the straight line between them is regarded as 

the track of the transponder by us. Therefore, when moving along the thick curve in the figure, which denotes the real 

path of a person or object in the RFID Network, the transponder is interrogated by readers along the path. And the 

virtual line (coined Virtual Route) is defined as the track of the transponder [11].  

Track Virtual Route= (1,1)   (2,2) (3,5)  (1,4) (2,5) 

                                  (3,5)   (4,4) (4,3)  (3,2) (4,1) 

 

6. Conclusion 
 
Improving safety, quality, and value of health care is the focus of most hospitals. In a hospital, doctors and nurses are 
engaged in many parallel activities that involve a wide range of documents, charts, drugs, X-ray images, and blood 
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samples [10]. In an endeavor to enhance safety and efficiency in hospitals, research is being done in Radio Frequency 
Identification (RFID) applications in patient identification, drug administration, access to medical records, transfusion, and 
equipment, patient, and staff tracking. 
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