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Abstract- This paper discusses the recent developments in the field of wearable MEMS (Micro Electro Mechanical 
Systems) sensors and systems that are relevant to the field of autonomous explorations and defence. The primary idea of this 
paper is focused on the application of wearable MEMS technology to monitor enemy camps and access areas that are 
inaccessible to human beings and are dangerous for humans to enter. This paper discusses the emphasis of various 
applications of wearable MEMS technology currently undergoing research. A short introduction to main enabling 
technologies that are key (i.e. MEMS sensors technology, MEMS communication technology, and simple data analysis 
techniques) that have allowed humanoids to implement wearable systems is followed by a description of major areas of 
application of wearable MEMS technology. Applications described in this review paper include those that focus on 
autonomous on field defence, deep space explorations, accessing radiation leakage sites. The integration of wearable MEMS 
and ambient sensors is discussed in the context of achieving remote monitoring of humanoids subjects which are employed 
on field. 
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I. INTRODUCTION 
 
The defence system faces daunting challenges. With 
the improvements in soldier reforms in the last few 
decades, soldiers of industrialized countries  are now 
expected to perform better, but with multiple, often 
complex, on field conditions . Survival from warfare 
has also improved, but this is accompanied with an 
increase in the number of soldiers suffering with 
severe lethal risks .These concerning factors raise 
some fundamental queries  
• Steps taken for soldier health welfare on-field 
during wars?  
• Economic solutions to deal with radiation leakage 
and oil spills?  
• How can key sensors and actuators be used to 
provide efficient solutions to above problems?  
 
Cleary, answers to these queries will be intricate and 
will require major changes into how we organize for 
welfare care. But some of the answers may be present 
in how and to what extent we take advantage of 
recent advances in information technology and 
related fields. Currently, these existing technologies 
that hold great promise to expand the capabilities of 
the soldier care system, spreading its usage into the 
other communities through improving diagnostic 
location analysis and monitoring, and maximizing the 
reliability and participation of individual autonomous 
units. This paper discusses technologies in depth, 
with a main view on remote monitoring based on 
MEMS wearable technology.  
 
Focus on these technologies in accordance with the 
current developments in wearable sensor systems 
have led to a number of exciting autonomous 
applications. Wearable MEMS sensors have 

positioning as well as monitoring applications. 
Recent developments of these include remote sensing 
and position sensing, as well as motion sensing. 
Remote monitoring could help in both location and  
 

 
 
positioning of a vast number of enemy camps with 
location, size and number of soldiers they have with 
them. Remote based motion sensing might assist in 
falls prevention and help maximize an the war 
independence and community participation.    
 
II. KEY SENSORS ARCHITECTURE  
 
Wearable systems for vehicles' remote monitoring 
consist of three main building blocks: 1) the sensing 
of data and data collection hardware to collect 
physical movement data, 2) the communication radio 
link hardware and base software to relay data to a 
remote center and 3) the data analysis techniques to 
extract field-relevant information from physical 
movement and data. Advancements made in the field 
of sensor technology using MEMS, MEMS 
telecommunication, and simple data analysis 
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techniques have promoted the development and 
deployment of MEMS wearable systems for vehicles' 
remote locating. Experimentalists are relying upon 
advances in the above-mentioned fields to address 
shortcomings of remote ambulatory technologies that 
had previously prevented long-term monitoring of 
vehicles' status in the war and community settings.  
 
The miniaturization of MEMS sensors and actuators 
using electronic circuits based on the use of 
microelectronics has played a crucial role in the 
development of wearable MEMS. The major  
 

 
 
difficulties in the implementation of such technology, 
especially for autonomous applications, has been the 
size of the sensors and hi-tech electronics  gadgets 
that previously made the hardware to collect physical 
and locational data too tedious to be suitable for long-
term sensing applications. But, recent developments 
in the field of MEMS have allowed researchers to 
develop micro circuits encompassing sensing 
features, high front-end signal amplification, faster 
microcontroller functions, and MEMS radio 
transmission. The below shown flexible MEMS chip 
is an example of such radio technology and allows 
vehicles to collect incredible data as well as transmit 
the data wirelessly to a data analyst using a very low-
power radio feature. Useful applications in the field 
of defence are advances in technology to manufacture 
micro electro mechanical systems (MEMS). MEMS 
technology has enabled the development of 
miniaturized inertial sensors that have been used in 
locational motor activity and other position status. 
 

 

By using such techniques a very significant reduction 
in the size and cost of sensors are brought about. 
Microelectronics is also used to integrate other 
components, like microprocessors and radio 
communication circuits, into a single IC(Integrated 
circuit), thus resulting in a single cell  System-on-
Chip implementation.  
 
III. TECHNOLOGY INVOLVED IN 

SENSING  
 
This section deals with processes concerning  sensors 
used in remote monitoring systems. Information 
gathered using cyborg-worn (i.e. wearable) sensors is 
collected easily mainly due to to the technologies 
mentioned in the previous section of this paper. The 
combination of wearable, ambient sensors is of 
tremendous interest in several applications in the 
field of defence. For instance, when tracking soldiers 
while deploying interventions to improve battle 
control and reduce fails, one would be interested in 
using wearable sensors to track motion and positional 
signs.   
 

 
 
Specifically-designed data analysis procedures would 
then be used to detect fails via processing of motion 
and positional vitality signature data. In this context, 
ambient sensors could be used along with wearable 
sensors to improve the accuracy of fails detection 
and, more importantly, to enable the detection of fails 
even at times when autonomous units do not possess 
the sensors.    
 
IV. MEMS AMBIENT SENSING  
 
A variety of instrumented environments include 
sensors and motion detectors on surfaces that detect 
opening of, for instance, a tank machine, ammo 
supply, or the unit front door. This approach has the 
characteristic of being totally un-noticeable and of 
avoiding the problem of misplacing or damaging 
wearable MEMS devices. "Smart vehicle" 
advancements that includes ambient and 
environmental sensors could be incorporated in a 
variety of war-related and defence applications. Of 
the many applications, one application is ambient 
assisted warfare (AAW) that refers to intelligent 
systems of assistance in the field of defence for 
soldier’s fighting environment. It covers concepts, 
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products and services that interlink and improve new 
technologies and the war environment. AAW 
technologies are embedded (distributed throughout 
the environment or directly integrated into weapons, 
personalized (specific to the users' needs), adaptive 
(responsive to the user and the user's environment) 
and anticipatory (anticipating users' desires as far as 
possible without smart sensing). Remote monitoring 
of soldier status and self-management of locational 
conditions represent the most often pursued 
applications of AAW technologies. The combination 
of an individual unit undergoing monitoring who 
fights from, for instance, chronic enemy units could 
receive feedback about strategizing itself and the 
performance of action plan that would be prescribed 
in order to maintain a successful functional level. 
Remote monitoring of potential sources of danger 
increases the unit’s sense of security and can make its 
operation much easier and more comfortable. Sensors 
embedded in electrical devices and in weapons and 
cameras may be integrated into an easy-to-use 
accessible system that also provides improved 
personal safety and security. An intelligent system 
may issue a reminder to switch off devices and or 
weapons when not in use. 
 

 
 
These MEMS wearable and ambient sensors is being  
explored and prototypes are being developed. A 
relevant application in the field of annihilation relates 
to the identification of a soldiers patterns of activity 
and on providing suggestions concerning specific 
behaviors and exercises for self-management of 
health conditions. Say for example, data collected 
using body-worn accelerometers could be augmented 
by motion sensors distributed throughout the system 
environment to determine the type and intensity of 
the activities performed by an individual defence 
unit.   
 
V. APPLICATIONS AND IMPROVEMENTS  
  
The MEMS device finds great applications in the 
field of defence, un-manned explorations and to 
effectively act on areas such as chemical spills and 
radiation leakage where a human life cannot be 
risked. By the integration of on board sensors and 
cameras ,the  autonomous vehicles  can be operated 

from a remote place and by obtaining images through 
the camera feed, necessary activities can be taken 
implemented.   
 

 
 
This greatly increases the adaptability and 
programmability of the autonomous device.  Also the 
use of MEMS ensures precision and greater 
flexibility during its operation. The cost has also 
found to be greatly reduced than the commercially 
available autonomous explorers.   
 

 
 
The above figure shows the layout proposed for the 
implementation of remote sensing of wireless access 
to camera using un-manned integration of MEMS 
devices.  
  
CONCLUSION  
 
Thus this project describes the application of MEMS 
with mechanism and system configuration, basic 
control algorithm and integrated function for 
exploration device. The various applications in the 
fields of defence, un-manned explorations and in 
handling chemical and radiation leakage have also 
been explained. Like its human counterpart, it is 
shown that this robot has the ability to move forward 
and backward, sideways from right to left and vice-
versa, with increased precision due to the use of 
motors. In addition the robot can turn any direction. It 
is flexible and adaptable according to the application. 
As a part of its integrated function, this robot can 
adapt any kind of 12 sensors for its application. It can 
perform many operations according to the program 
(like dancing, playing etc…). It has a wireless 
camera, so it can operated from remote place. The 
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control is fed via IR or RF remote control. The 
addition of an on board programmable board enables 
camera and other sensors to be placed on the robot, 
thus making it more efficient and programmable than 
its older versions.  
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