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Abstract— Measuring physical fitness conditions is important 

for people tracing their health conditions and preventing or 

controlling diseases and conditions. For example, a good 

gauge of the risk for diseases that can occur with more body 

fat is associated with body mass index (BMI); the higher BMI 

will cause the higher risk for certain diseases such as heart 

disease, high blood pressure, type 2 diabetes, gallstones, 

breathing problems, and certain cancers. Radio-frequency 

identification (RFID) is the use of a wireless non-contact 

system that uses radio-frequency electromagnetic fields to 

transfer data from a tag attached to an object, for the purposes 

of automatic identification and tracking. Some tags require no 

battery and are powered and read at short ranges via magnetic 

fields (electromagnetic induction). Others use a local power 

source and emit radio waves (electromagnetic radiation at 

radio frequencies). The tag contains electronically stored 

information which can be read from up to several meters 

(yards) away. Unlike a bar code, the tag does not need to be 

within line of sight of the reader and may be embedded in the 

tracked object. In this project, a physical fitness condition 

measurement system based on radio frequency identification 

(RFID) technology is proposed. The system includes a RFID 

tag, a RFID reader, a main control board, and several 

peripherals such as blood pressure meter, ear-temperature 

meter, height-weight meter, balance measurement, and speed 

test for running back forth measurement. The RFID tag and 

reader are used to store and read a user’s identification as well 

as their physical fitness conditions.  
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I. INTRODUCTION 

Measuring physical fitness conditions is important for people 

tracing their health conditions and preventing or controlling 

diseases and conditions. For example, a good gauge of the 

risk for diseases that can occur with more body fat is 

associated with body mass index (BMI); the higher BMI will 

cause the higher risk for certain diseases such as heart disease, 

high blood pressure, type 2 diabetes, gallstones, breathing 

problems, and certain cancers[1]. 

RFID technology has recently opened up doors to 

many new applications like remote identification, cheap real-

time tracking of objects and high speed communication over 

short distances. This gives us the possibility of acquiring 

detailed information on real world systems. For example, we 

can trace patients and material in hospitals in order to 

optimize the health care process. RFID technology [2] [3] can 

also be used as smart devices to minimize human errors; a 

system could double-check drugs that are administered to a 

patient, in order to avoid mistakes. 

The scope of this paper changed somewhat during 

the writing process. First the aim was to build a functioning 

prototype of a hand hygiene monitor device that identifies 

people with RFID technology. During the study, I found 

several companies that have worked on similar hand hygiene 

monitoring systems. 

By focusing less on RFID, I found multiple products 

on the market and many patents for methods of monitoring 

the hygiene. This shifted the scope of the thesis towards a 

review of existing solutions rather than designing of 

completely novel systems. 

II. MEASURING AND MONITORING SYSTEM 

Figure1 gives the system block diagram of the proposed 

physical fitness condition measurement system. The system 

includes two parts: computer and measurement. As given in 

Figure 1(a), the computer obtains the measured physical 

fitness conditions from the RFID tag via RS232 transmission 

cable and a user friendly interface is built by using 

C++programming language. As given in Figure 1(b), the 

measurement part of the system consists of a RFID tag, a 

RFID reader, a main control board, and eight kinds of 

peripherals including (1) blood-pressure meter, (2) ear 

temperature meter, (3) body-weight meter, (4) body-height 

meter, (5) body-balance meter, (6) running back/forth test, 

(7)thrusting forward to ground test, and (8) lying-

down/sitting-up test. The RFID tag and reader are used to 

store and read a user’s identification as well as physical 

fitness conditions. The main control board would process the 

user’s identification and initiate the peripheral device to 

measure his/her physical fitness conditions. Each function of 

the system is described in the following. 

 
Fig. 1: System block diagram of the (a) computer part ;(b) 

physical fitness condition measurement part. 

A. RFFID Tag and Reader 

Figure 2 shows the pictures of RFID reader and tag [4] [5], 

which is compatible with the international ISO-15693 

standard. The RFID tag and reader are used to store and read 

a user’s identification as well as physical fitness condition 

data. The RFID reader uses ISO 18000-3 13.56 MHz band for 
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data transmission. Table 4.1 shows the data format of the 

RFID tag. The first and the last block are fixed to 02 and 03. 

The RN stores the tag’s identification; LEN stores the data 

length (D0 … DN). The RFID tag totally has 28 data blocks 

for read/write. INS stores the operating function codes. For 

example, the code 02 means read and 06 means write. LRC 

stores the checksum code. Table4.2 gives the data location of 

a user’s identity and physical fitness conditions, including 

their ID number, name, blood pressure, height, weight, and so 

on. 

 
Fig. 2: (a) RFID tag; (b) reader 

B. Main Control Board 

Figure 3 shows the circuitry block diagram of the main 

control board which is based on MINI2440 development 

board with Samsung S3C2440 ARM9 microprocessor [6] [7]. 

The system control board coupled with software control 

codes would process a user’s identification and initiate the 

measurement end to measure his/her physical fitness 

conditions. The hardware measurement ends includes 

8peripheral devices as stated above. The RS232 [8] [9] 

transmission interface is used to connect MINI2440 

development board with the measurement ends, RFID reader, 

and tag. The measured data is then transmitted and stored in 

the RFID tag. 

 
Fig. 3: Circuitry block diagram of the MINI2440    

development board with Samsung S3C2440 ARM9 

microprocessor 

C. Software Control Codes 

Figure 4 show the flow chart of software control codes, which 

starts at reading the RFID tag data. After the system read the 

data, it shows the user’s name and identification on the screen 

and initiates the measurements via RS232transmission line. 

The system will wait until the measured data is obtained. The 

system then stores the measured data in the RFID tag and 

database. 

 
Fig. 4: Flow chart of software control codes 

D. Eight Peripheral Measurement Ends 

Three categories for measuring a user’s physical fitness 

condition with eight peripheral measurement ends are given 

in Figure 5.1, 5.2 and 5.3, respectively. Before starting the 

measurement, the main control device reads the user’s 

identification from their RFID tag, the user’s name and 

identification is shown on the screen and the measurement is 

then initiated via RS232 serial transmission line. After the 

device obtains the measured data, the buzzer sounds and the 

measured data is stored back in the RFID tag. Figure 5.1 gives 

the block diagram of blood-pressure, ear temperature, body-

height, and body-balance measurement ends, where the 

ultrasonic distance and load cell sensors are used for 

measuring the user’s height and body balance ability. Figure 

5.2 gives the block diagram of body-weight measurement 

end. The obtained measured data is transmitted by 

RS485interface and then sent to the device by RS232 serial 

communication interface. Figure 7 gives the block diagram of 

running back/forth, thrusting 51 forward to ground, and lying 

down/sitting-up test measurement ends. Two optical sensors 

are used for the measurements. 

 
Fig. 5.1: Block diagram of blood-pressure, ear-temperature, 

body-height, and body-balance measurement ends 
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Fig. 5.2: Block diagram of body-weight measurement ends 

 
Fig. 5.3: Block diagram of running back/forth, thrusting 

forward to ground and lying-down/sitting-up test 

measurement ends 

E. User Interface 

Figure 6 shows the structure of the user interface at the 

computer part of the system, which has six main functions, 

including NEW, ANALYSIS, PREVIEW, PRINT, SHOW, 

and EXIT. NEW is for creating a new user; ANALYSIS is 

for data analysis; PREVIEW is for output preview; PRINT is 

for printing the output; INFO is for showing the users 

information, the measured physical fitness data, and 

recommendations; and EXIT is for exiting the system. 

 
Fig. 6: Structure of the user interface at the computer part of 

the system 

III. CONCLUSION 

In this work, a RFID-based physical fitness measurement 

system is proposed to allow a user to identify his/her 

identification and record their physiology conditions 

automatically. The proposed measurement system supports 

three advantages: (1) the develop of the user friendly interface 

at the computer terminal with the recommendation provides 

users to record their measured physical fitness conditions in 

the database which gives users and their family inquiry past 

measurement records that can be downloaded and printed for 

self-health management references; (2) as shown in the 

experimental results, the proposed system with easy 

operations allows people to use the outputs of the measured 

data coupled with users’ body mass index (BMI) for 

supporting medical diagnosis to quantify the medical 

treatment, rehabilitation or training; (3) the use of RFID 

technology would identify users correctly and efficiently, 

specifically for elders who are not capable of using a 

computer to key in their identification or who might make 

mistakes due to keying the wrong identification. This work 

can be extended to focus on building a commercial product 

which can make a simple diagnosis or medical suggestion 

whenever a user finishes the measurement. 
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