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Abstract - Analysis of the stability of the building is a needed 
measurement process for all buildings in the cities. Periodic 
monitoring of the structure for such damage is therefore a key 
step in rationally planning of safety and serviceability. However, 
in order for the installation of a permanently installed sensing 
system in buildings to be economically viable, the sensor 
modules must be wireless to reduce installation costs, must 
operate with a low power consumption to reduce servicing costs 
of replacing batteries, and use low costs sensors that can be mass 
produced such as MEMS sensors. 
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I. INTRODUCTION 

An embedded system is a computer system with a dedicated 
function within a larger mechanical or electrical system, often 
with real-time computing constraints. It is embedded as part 
of a complete device often including hardware and 
mechanical parts. By contrast, a general-purpose computer, 
such as a personal computer (PC),is designed to be flexible 
and to meet a wide range of end-user needs. Embedded 
systems control many devices in common use today. 
Modern embedded systems are often based on 
microcontrollers (i.e. CPUs with integrated memory and/or 
peripheral interfaces) but ordinary microprocessors (using 
external chips for memory and peripheral interface circuits) 
are also still common, especially in more complex systems. 
In either case, he processor (s) used may be types ranging 
from rather general purpose to very specialized in certain 
class of computations, or even custom designed for the 
application at hand. A common standard class of dedicated 
processors is the digital signal processor (DSP). 
The key characteristic, however, is being dedicated to handle 
a particular task. Since the embedded system is dedicated to 
specific tasks, design engineers can optimize it to reduce the 
size and cost of the product and increase the reliability and 
performance. Some embedded systems are mass-produced, 
benefiting from economics of scale. 
Physically, embedded systems range from portable devices 
such as digital watches and MP3 players, to large stationary 
installations like traffic lights, factory controllers, and largely 
complex systems like hybrid vehicles, MRI, and avionics. 
Complexity varies from low, with single microcontroller 

chips, to very high with multiple units, peripherals and 
networks mounted inside a large chassis or enclosure. 
 

II. EXISTING SYSTEM 
In the present system, the camera used to monitor the 
environment of the building. The present system is available 
in major shopping mall, hotels, and etc for the video 
monitoring for security purpose. 
 
 
Transmitting Section: 

 
 
Receiving Section: 

 
 
 
If a building will damage because of earthquake or some 
natural disaster there is no indication for those for that 
particular purpose our proposed system comes to exist. 
 

III. PROPOSED SYSTEM 
In this project we have MEMS accelerometer to sense the 
shaking of the building which in sends to the microcontroller 
which in turn sends to the monitoring section through GSM 
wireless technology. 
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Transmitting Section: 
 

 
 
Receiving Section: 

 
Users 1: 

 
 
Users 2: 

 
 
Here we have three sections; the floor section has PIC 
microcontroller, GSM device and MEMS accelerometer. The 
monitoring section has PC and a GSM wireless device, which 
will collect the data from the floor sections and analyze the 
stability of the building. 
 
A. PIC 16F877A Microcontroller Unit 
The PIC16F877 is one of the latest products from Microchip. 
It features all the components which modern microcontrollers 
normally have. For its low price, wide range of application, 
high quality and easy availability, it is an ideal solution in 
applications such as: the control of different processes in 
industry, machine control devices, measurement of different 
values etc. As seen in figure the most pins are multi-
functional. 
For example, designator RA3/AN3/Vref+/C1IN+ for the fifth 
pin specifies the following functions: 

 RA3 Port A third digital input/output 

 AN3 Third analog input 
 Vref+ Positive voltage reference 
 C1IN+ Comparator C1positive input 

 

 
 
This small trick is often used because it makes the 
microcontroller package more compact without affecting its 
functionality. These various pin functions cannot be used 
simultaneously, but can be changed at any point during 
operation. The following tables refer to the PDIP 40 
microcontroller. 

B.MEMS Sensors 

Micro Electro Mechanical Systems or MEMS is a term 
coined around 1989. However others to describe an emerging 
research field, where mechanical elements, like cantilevers or 
membranes, had been manufactured at a scale more akin to 
microelectronics circuit than to lathe machining.  
It appears that these devices share the presence of features 
below 100_m that are not machined using standard 
machining but using other techniques globally called micro-
fabrication Technology. Of course, this simple definition 
would also include microelectronics, but there is a 
characteristic that electronic circuits do not share with 
MEMS. 

 
While electronic circuits are inherently solid and compact 
structures, MEMS have holes, cavity, channels, cantilevers, 
membranes, etc, and, in some way, imitate ‘mechanical’ 
parts. 
The emphasis on MEMS based on silicon is clearly a result of 
the vast knowledge on silicon material and on silicon based 
micro fabrication gained by decades of research in 
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microelectronics. And again, even when MEMS are based on 
silicon, microelectronics process needs to be adapted to cater 
for thicker layer deposition, deeper etching and to introduce 
special steps to free the mechanical structures. MEMS needs 
a completely different set of mind, where next to electronics, 
mechanical and material knowledge plays a fundamental role. 
Then, many more MEMS are not based on silicon and can be 
manufactured in polymer, in glass, in quartz or even in 
metals. The development of a MEMS component has a cost 
that should not be misevaluated and the technology has the 
possibility to bring unique benefits. 
Packard, but they also include the growing bio MEMS market 
with micro analysis system like the capillary electrophoresis 
system from Agilent or the DNA chips. 
RF (radio frequency) MEMS is also emerging as viable 
MEMS market. Next to passive components like high-Q 
inductors produced on the IC surface to replace the 
hybridized component as proposed by company MEMSCAP 
we find RF switches and soon micromechanical filters. But 
the list does not end here and we can find micro machined 
relays (MMR) produced for example by Omron, HDD (hard 
disk drive) read/write head and actuator or even toys, like the 
autonomous micro-robot EMROS produced by EPSON. 
 
C. LCD 
 

 
The most commonly used Character based LCDs are based 
on Hitachi's HD44780 controller or other which are 
compatible with HD44580. In this tutorial, we will discuss 
about character based LCDs, their interfacing with various 
microcontrollers, various interfaces (8-bit/4-bit), 
programming, special stuff and tricks you can do with these 
simple looking  
LCDs which can give a new look to your applicationMost 
LCDs with 1 controller has 14 Pins and LCDs with 2 
controller has 16 Pins (two pins are extra in both for back-
light LED connections).  Usually these days we will find 
single controller LCD modules are used more in the market. 
So we will discuss more about the single controller LCD, the 
operation and everything else is same for the double 
controller too. Let’s take a look at the basic information 
which is there in every LCD. 
 
D. GSM 

GSM stands for Global System for Mobile Communication 
and is an open, digital cellular technology used for 

transmitting mobile voice and data services. The GSM 
emerged from the idea of cell-based mobile radio systems at 
Bell Laboratories in the early 1970s. The GSM is the name of 
a standardization group established in 1982 to create a 
common European mobile telephone standard. The GSM 
standard is the most widely accepted standard and is 
implemented globally. The GSM is a circuit-switched system 
that divides each 200 kHz channel into eight 25 kHz time-
slots. GSM operates in the 900MHz and 1.8GHz bands in 
Europe and the 1.9GHz and 850MHz bands in the US. 

 
 

GSM owns a market share of more than 70 percent of the 
world's digital cellular subscribers. The GSM makes use of 
narrowband Time Division Multiple Access 
(TDMA) technique for transmitting signals. The GSM was 
developed using digital technology. It has an ability to carry 
64 kbps to 120 Mbps of data rates. Presently GSM support 
more than one billion mobile subscribers in more than 210 
countries throughout of the world. 
The GSM provides basic to advanced voice and data services 
including Roaming service. Roaming is the ability to use your 
GSM phone number in another GSM network. A GSM 
digitizes and compresses data, then sends it down through a 
channel with two other streams of user data, each in its own 
time slot. It operates at either the 900 MHz or 1,800 MHz 
frequency band. 

 
IV. RESULTS 

For estimating building condition using GSM and GPS are 
given below. Using Proteus Design Suite, the simulation 
results of SMS based physiological parameters Monitoring 
System is given below: 
 

 
 

After getting result in Proteus Design Suite, the execution 
process is going to done. While executing, we will get the 
normal values for building condition.. It can be displayed in 
LCD.  
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Building Condition Abnormal 
If the building condition is abnormal, LCD display shows that 
the “MEMS AB sending….. msg” i.e., it sends Building 
abnormal to send the msg in phone number or (users) using 
GSM.  

 
 

V. CONCLUSION 
The presented wireless system for building monitoring  takes 
advantage of the unique features of custom-developed 
MEMS sensors and  read-out ASIC combined with an 
optimized network and module architecture, to realize a 
solution which offers long battery lifetime and potentially 
low cost in  manufacturing, installation and maintenance, 
while providing high-quality sensor data at the right time. 
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