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Abstract— In military, there are many dangerous and difficult 

working conditions. Sometimes soldiers have to cope with the 

enemy and could not sleep all the day because of over 

training. We tend to develop a prototype of a helmet system 

that monitors soldier’s physiological state. Here with help of 

eye blink sensor we can determine the drowsiness. By 

sending an alarm to the walkie talkie through a wireless 

device, the person can awake, when he/she feels drowsy. The 

heart rate is an important factor in the cardiovascular system 

which is measured using timer circuit. Brain is comprised of 

a number of interconnected nerve cells or neurons. Brain 

glucose level is an important factor for the communication of 

cells. Therefore the level of brain glucose is measured using 

sensor. 
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I. INTRODUCTION 

During a life time of a military person, they are conditioned 

to over exert their mind and body. Even though the soldiers 

are trained in a way to tackle the problems and to force their 

mind body in a good way. This way sometimes causes threat 

to their health. The main aim of this research is to monitor 

soldier’s unconsciousness and to determine the brain glucose 

level and the heart rate. 

Heart rate is nothing but the number of heart beats 

per minute when heart contracts. .The normal resting heart 

rate for adults range from 60 to 100 beats per minute. 

Normally when the heart rate is low at rest it implies more 

efficient heart function and it gives better cardiovascular 

fitness. Thus by determining the heart rate, we will be able to 

find the cardiovascular fitness. 

Blinking results from the relationship between the 

innervations pattern of the levator palpebrae superioris (LP) 

and the orbicularis occuli (OO) muscles. Blinking has been 

extensively considered as the reliable factor of fatigue and 

alertness. It has been used to check out the drowsiness of the 

soldiers during their work interval at night patrol. Hence to 

measure the eye blinking, infrared or eye blink sensor are 

used. An alarm system such as buzzer is used to indicate the 

soldiers when he closes his eyes. This shows that when the 

eye lid is closed an alarm is send to the soldiers. 

It uses one half of the sugar energy in the body 

because the brain is the most energy demanding organ. If the 

brain glucose level is low, the chemical messenger called 

neurotransmitters are not produced thus there will be no 

communication. This may cause disease such as diabetes; 

Alzheimer’s disease which is a defect is cerebral    glucose 

metabolism. Hence the brain glucose level is measured using 

TCRT 5000 sensor, thus by measuring the brain glucose level 

we can find Alzheimer’s disease. 

Zigbee is a wireless language that acts as transceiver 

to transmit and receive data of the soldier’s condition. Since 

zigbee is more reliable and information to control or server 

room to got the soldier’s condition. By this soldier’s health 

condition is monitored. The pilot study of this helmet system 

has two functional aims. One is to monitor the soldier’s 

drowsiness and another is to detect their brain glucose level. 

II. BLOCK DIAGRAM 

 
Fig. 1: Block diagram 

III. DESCRIPTION 

The block diagram shows a methodology to provide a helmet 

system to monitor soldier’s health conscious. The 

microcontroller is provided with the analog and digital pin 

which converts the analog values into digital values and 

displays it in LCD. TCRT 5000 sensor helps in the analysis 

of the Brain glucose level, thus the decrease in brain glucose 

level will leads to disease. The elucidation of drowsiness is 

done using eye blink sensor. The wireless transmission of 

data is done through zigbee which transmits the data 

monitored by the soldier. 

IV. METHOD 

A. Helmet System 

In helmet system combat helmet is the oldest form of 

protective element for the soldier’s helmet. The raw signals 

that are sensed by sensors are transmitted to the 

microcontroller. The signals from the sensor are amplifier and 

filtered using low pass filter. The microcontroller named 

atmega 328 swing the analog signal into the digital signal 

without any interruption. These signals are send via zigbee to 

the control room. By using a laptop, a data acquisition 

program was created using the docklight system software 

which helps to collect the data in real time. 

B. Drowsiness Detection 

The synonyms of drowsiness is associated with sleep, this 

means that inclination to fall asleep. The may be some 

complexity for the soldier’s to work because of their health 

condition. The soldiers who working day night for the 

country are, are unable to maintain their health condition. 

Hence when they feel drowsy or sleepy they are not able to 

do their works. For this the sensor called eye blink sensor 

placed in the helmet. When he/she is asleep, their eye lid is 

closed, that is sensed by eye blink sensor, and hence an alarm 

is given to the soldier’s walkie talkie. 
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C. Brain Glucose Elucidation 

The mammalian brain is the congenitive region which 

requires more amount of glucose. Hence the brain glucose is 

the level communication to all the cells in the body. Brain 

glucose impairment and brain copper irregulation may cause 

Alzheimer disease. Thus to detect Alzheimer disease brain 

glucose is measured using the sensor, so called TCRT 5000 

sensor. This sensor includes a phototransistor and infrared 

emitter where the glucose level is measured non-invasively 

using this sensor. The normal brain glucose level is 80to108 

mg/dL during fasting and 140 mg/dL after 2hours of meals. 

Thus glucose level below this level may result in Alzheimer 

disease. This information is sent to computer with the help of 

acquisition system. This elucidates the state of soldier’s 

health. 

Individual Glucose  Level (mg/dL) Heart Rate (bpm) 

1 108 74 

2 115 80 

3 126 78 

Table 1: Glucose level and Heart rate of individual 

V. RESULT 

Table shows the measured value of brain glucose level and 

heart rate. It is possible to have different glucose values for 

different individuals. Hence the readings are measured for 

normal healthy individuals and it shows normal glucose level. 

Since the eye lid is closed and opened at high amplitude there 

is no deficiency in the detection of drowsiness. By the 

elucidation of heart rate, the cardiovascular fitness is found 

for individual. Hence this methodology provides a better 

platform for the soldiers. 
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