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ABSTRACT 
The fundamental challenges in military operations are, soldiers are unable to communicate with the control room. They will not 

get help during panic situation due to the unavailability of resources. To overcome this, a remote health monitoring and 

information system was developed. Medical sensors are used to measure the physiological parameters of the soldiers in real time. 

Soldier’s health parameters are measured continuously and transmitted wireless to the control room. The measured parameter 

such as body temperature, heart rate and ECG signal are monitored on personal computer through LabVIEW, which enables the 

army station to monitor soldier’s parameters in real time. All the measured data will be available to army station doctor by using 

web publishing tool in LabVIEW. Measured parameters of soldiers will be stored in electronic health record format which is 

helpful to exchange remote health information electronically in order to provide higher quality and safer care for soldiers. In this 

paper LabVIEW 13 version and signal processing toolkits is used for developing the real time soldier’s remote health monitoring 

system which provides robust and efficient environment for resolving the panic conditions in remote areas. The graphical 

approach allows army station doctors to detect the vital parameters in an uninterrupted way. This information system is designed 

to allow caregivers to focus their attention on those that need it most, while at the same time ensuring that no soldier is neglected. 
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INTRODUCTION 

 
 In  today’s world,  the  science  and  technology  is  growing  rapidly with new  inventions,  innovations and 
with  advance level  of  their  implementations.  These  immerging  advance  technologies  are  firmly  adopted  
by  defense  services  to provide some safety systems to soldiers. There are many parameters such as heart rate, 
temperature, blood pressure by which defense services can provide safety to the soldiers. In recent years, some 
wireless technologies are adopted for Body Sensor Network (BSN) application, such as the low-power Radio 
Frequency Identification (RFID) Technology. These networks are also used for wireless personal area networks 
for the IEEE 802.15.4 standard (i.e., Zig Bee applications). 
 During, wars and military search operations, soldiers get injured and sometimes become lost. To find 
soldiers and provide health monitoring, army base stations need Global Positioning System (GPS) device for 
locating soldiers, BSNs to sense health related parameters of soldiers and a wireless transceiver to transmit the 
wirelessly data. In remote areas the hospitals are located as smaller than medical centers. Clinics are also located 
with smallest military facility only offer outpatient services, no hospitalization, limited numbers of specialists 
are available. Wireless Sensor Network (WSN) technologies have the potential to change our lifestyle with 
different applications in fields such as healthcare, entertainment, travel, retail, industry, dependent care and 
emergency management, in addition to many other areas. 
 In military operations is one of the fundamental challenging areas where the soldiers were unable to 
communicate with control room and also not even with the other fellow soldiers in critical condition. Once a 
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troop or a soldier become lost during fight in battlefield due to some unfavorable environment or adverse fight 
conditions, then it becomes more difficult to search them and bring back to the army base station.  
 Connected health solutions enables people with critical illness to transmit vital health signs to the health 
care professionals and receive real-time feedback thus empowering them to better manage their own health and 
wellness. Wearable medical devices, which utilize tiny and wearable sensor devices with embedded 
communication and processing units, offer unique opportunities for sensing, processing, and extraction of useful 
information from the human body. 
 Particularly, combat operation is fast and soldiers are always in a state of intense work, which will employ 
great pressure and influence on their psychology and physiology. It will be important to master the unit soldier’s 
life and wound information. Therefore it is necessary to know the physiological state of soldiers and other 
information at any time.  
. 
1.1 Health Parameters and IEEE STD: 
 While designing the whole system, a proper standard has to be used in order meet the quality and 
technology needs. IEEE Standard on Medical Device Communication IEEE Std 11073-10407 is used in this 
information system. This standard mainly describes the interconnection and interoperation of medical devices 
with computerized healthcare information systems in a manner suitable for the clinical environment. “Medical 
devices include a broad range of clinical monitoring, diagnostic, and therapeutic equipment. Computerized 
healthcare information systems similarly include a broad range of clinical data management systems, patient 
care systems, and hospital information systems”. The standard has a close relationship with the gadget and the 
standard itself is realized in such a way that most of the emerging technologies are incorporated in it for the total 
system effectiveness and improved functionality. The health management system designed is in compliance 
with all the requirements of the standard, starting from the soldier’s environment description to the 
implementation model. 
 
Methodology: 
A. Simulate Signal Express VI: 
 Figure 1 shows the Signal type. It can simulate a sine wave, square wave; saw tooth wave, triangle wave, or 
noise (DC). Frequency in hertz of the waveform. The default is 10.1. Phase (deg) specifies the Initial phase in 
degrees of the waveform. The default is 0.Amplitude of the waveform. The default is 1. Offset specifies DC 
offset of the signal. The default is 0. Duty cycle (%) specifies the Percentage of time a square wave remains 
high versus low over one period. The default is 50. Add noise will adds noise to the simulated waveform. Noise 
type specifies the type of noise to add to the waveform. Uniform White Noise .Gaussian White Noise, Periodic 
Random Noise, Gamma Noise.  
 

 
 
Fig.  1: Simulate signal express tool for input. 
 
B. Signal Processing tool:  
 LabVIEW contains over 850 built-in analysis functions to simplify development for a broad range of 
applications. Some commonly used libraries include: Probability and Statistics, Optimization, Linear Algebra 
Curve Fitting, Signal Generation, PID Control Algorithms Fuzzy Logic, Bode Plot. Figure 2 shows the Signal 
processing tool in LabVIEW. 
 
C. Bio medical tool kit: 
 Bio medical toolkit consists of biomedical DAQ & simulation, biomedical file I/O operations, bio signal 
measurements and medical image processing. Simulate ECG express VI is used to generate a ECG signal it 
mainly has the ECG settings, advanced settings. Heart rate, Respiratory rate and standard deviation can be set at 
the basic settings. Figure 3 shows the Bio medical tool kit used in our health management information system. 
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Fig. 2: Signal processing tool. 
 

 
 
Fig. 3: Bio medical tool kit. 

 
D.  Distributed Application  
 LabVIEW have the ability to develop distributed applications using TCP/IP, Internet Toolkit, VI Server, 
Front Panel Web Publishing, Remote Data Acquisition (RDA).Figure 4 shows the Data Transmission. 
 

 
 
Fig. 4: Data Transmission through LAN. 
 
E. WEB publishing Tool: 
 It creates Embed, static or animated images of the front panel, directly creating an HTML document. To 
display front panels on the Web, the VIs must be in memory on the computer. Web Server is used to publish 
images of front panels on the Web. By default, after enabling the Web Server all VIs are visible to all Web 
browsers. Figure 5 shows the Web publishing tool. 
 The GUI settings and LabVIEW code were password protected, thus no one without proper authorization 
could observe or alter the settings and the code. LabVIEW uses its own web server to publish the front panel to 
a web browser so the VI can be accessed remotely.  
 
Description of System: 
A. Flowchart : 
 Flowchart describes the flow of control in the system.  
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Fig. 5: Web publishing Tool in LabVIEW. 
 

 
 
Fig. 6: Flow chart of the health management system. 
 
B.  Measurement of various parameters: 
Temperature Sensor: 
 For the measurement of temperature of patient's body here Thermistor is used which working on principle 
that the resistance changes with the changes in temperature. Bead type thermistor normally used. This gives 
temperature in Fahrenheit, which was then converted into Celsius by the following formula as in 
CELCIUS [°C] = [F]-32*5/9 
 
Heart rate Sensor: 
 The skin may be illuminated with visible (red) or infrared LEDs using transmitted or reflected light for 
detection. The very small changes in reflectivity or in transmittance caused by the varying blood content 
of human tissue are almost invisible. Various noise sources may produce disturbance signals with amplitudes 
equal or even higher than the amplitude of the pulse signal. 
 
Blood pressure sensor: 
 Blood pressure (BP) is a major concern for any human being. In this design, the blood pressure can be 
measured using Pulse Transit Time (PTT) method. PTT is the amount of time a particular volume of blood 
inside the artery takes to shift from one arterial site to another. Photoplethysmography (PPG) and 
Electrocardiogram (ECG) are the two main technologies used for measuring Pulse Transit time. In this method, 
PTT is calculated by an ECG-PPG combination. The PQRS waveform obtained by the ECG is compared with 
the Photoplethysmography BP) is a major concern for any human being. An increase in Blood Pressure makes 
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an increase in PWV as a result of which blood takes very less time to move from one arterial location to another. 
A low blood pressure gives a high PTT value. 
 

 
 
Fig.7: Illustration of Heart beat sensor. 
 

RESULTS & DISCUSSION 
 
 The health information management system for soldiers is shown in figures. Here the results are obtained 
by using National instruments LabVIEW.Figure 8.1 shows block diagram for temperature measurement. Figure 
8.2 shows the detected temperature value. Figure 8.3 shows the signal of heart rate with uniform noise. 
 

 
 
Fig 8.1: Block diagram for temperature measurement 
 

 
 
Fig. 8.2: Processed temperature of soldiers. 
 

 
 
Fig. 8.3: Heart rate with uniform noise. 
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Fig. 8.4: Acquired and processed signal of heart rate. 
 

 
 
Fig. 8.5: ECG signal measurement. 
 

 
 
Fig. 8.6: Block diagram of health information management system. 
 

 
 
Fig. 8.7: Vital parameters normal condition display. 
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Fig. 8.8: Vital parameters abnormal condition display. 
 

 
 
Fig. 8.9: Web publishing tool setup. 
 

 
 
Fig. 8.10: Vital parameters displayed in windows internet explorer by using web publishing tool. 
 
 Fig 8.4 shows the acquired and processed signal of heart rate .ECG signal measurement is shown in figure 
8.5.Figure 8.6 shows the Block diagram for Health information system. Figure 8.7 shows the measurement of all 
the three vital parameters in normal condition, in that temperature, heart rate, and blood pressure normal 
conditions are displayed in mobile display dialog box. Figure 8.8 shows the abnormal conditions of soldiers 
vital parameters.alll the measured parameters are stored and frequently displayed on the mobile display. Figure 
8.9 shows the web publishing tool setup. The measured parameters are published in internet by using web 
publishing tool. Fig 8.10 shows display of vital parameters in internet explorer. 
 
Conclusion: 
 The Health information system for soldiers has been recognized as a valuable tool that enables caregivers to 
efficiently and effectively maintain compliance with established guidelines for soldiers in an effort to prevent 
serious health problems. The use of Lab VIEW and data acquisition in biomedical makes the real time 
monitoring system with very high performance, low cost of development, more reliable and flexible. The feature 
of this project can be enriched by assisting the audio message to the nearby army station doctor through mobile. 
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