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Abstract. In modern society, the crimes occur frequently more high-tech, 

intelligent trend in recent years. People have to be more attentive in home 
security. This paper discusses the development of a low-cost microwave home 
security system to detect the motion of people accurately in the required 
premises. An alert is produced to warn persons that the space has been violated. 
The transmitter section which contains microwave sensor continuously 
transmits Microwave rays which are received by the receiver section. 
Microwave sensors utilize electromagnetic fields and devices internally. The 
microwave sensor works on the principle of Doppler Effect which will detect 
the change in frequency. The transmitted signal illuminates the quantity of 
interest, and the receiver detects the existence, distance and position of a target, 

which has better application than PIR, IR and other object detecting sensors. 
The output of PLL will be the difference between the locked frequency and the 
received frequency. Soon after the microwave signal is interrupted, the 
microcontroller the program burnt into the EPROM and control the alarm and 
serially sends a message in SBUF to the GSM module. The operation of whole 
system is controlled by user’s mobile phone to turn ON and OFF the microwave 
sensor using the DTMF decoder circuit. This paper is implemented using the 
after-market parts and build an integrated home security system..  
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1   Introduction 

Several microcontroller based home security systems are available in the market. 

Although different real time systems designed mainly to protect homes against theft 

when the house owners either in home or away, the microcontroller based home 
security system differs from them in multiple ways. Because of its versatile nature of 

the combination of different security techniques such as Microwave sensors and GSM 

module, it becomes more popular trend of home security system in particular. The 

system can be easily programmed, executed, monitored and control by the user and 

also have more beneficial effects on society. Its social impact will be very important, 

because people far away from their home can feel secure. Thus, it leads the consumers 

to be more deterministic towards their works. The Microcontroller Based Home 

Security System is a low-cost security system, and it is really easy to make a home 

secure.  

2  System Overview 

The existing home security systems were very expensive and ineffective and seem 

to be working on the principles of burglar alarms and ordinary car alarms. Thus 
adequate changes in the designing of home security systems are required. In the 

earlier security systems, if trip happens it caused a loud siren to sound. In order to 

monitor these systems the attendees have to be within hearing distance which is not 

possible always. Intruders quickly learned how to defeat these systems making the 

home security system essentially useless. The old home security systems were 

triggered by the release of a button fitted into a door or window frame [1]. Once the 

alarm was triggered the intruder could easily silence the alarm by closing the entry 

way used to enter the properties. So the security system is not good enough to protect 

the resident from the intruder. However in the present system, the home security 

system is more efficient and gives a lot of convenience to the homeowners. This 

system is silently alert the homeowner about the activities in the home [2]. Combining 

the advancement of the technology used to create and develop home security systems 
together with the Internet, the home security system will silently send signals of the 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 1 (2017) 
                                          © Research India Publications.  http://www.ripublication.com 

132

mailto:mohisin7@yahoo.co.in1


intrusion to a call center run by the home security company or nearby police station. It 

will also send a message to the homeowner cell phone to alert if there is possible 

break in. 

2.1   Comparison with Automation Home Security System and Digital Home 

Security System 

Every security system has strength and weaknesses that can be observe such as 

accuracy, speed of execution, safety, usability and much more. For both examples, the 
purpose of this work is same where to produce home security systems that provide a 

lot benefit to consumers. In general, the commonly used automated systems for home 

security are audio components, HVAC, intercoms, lighting, natural lighting, security, 

video, and other systems [2]. There are advantages and disadvantages of home 

automation security systems. The most obvious and important advantage is that a 

home automation security system will help to prevent break-ins at the home. 

Automation Home Security System gives convenience to consumers to access many 

devices within home remotely, or from a central location. Another advantage of 

automation home security system is the energy efficiency and saving which will help 

to manage the energy consumption. In addition, the system is low cost, less space 

required, high security and high speed. Meanwhile, the Digital Home Security System 

also has strength which the speed of the execution is high. The usability of the system 
is very practical where it can be used not only in the home environment but also in a 

business environment too. Besides, it can be highly customized to suit each one's need 

and preference. 

3  Component Selection 

3.1 Microwave Sensor 

 

 In addition to the microcontroller incorporating the microwave sensors, the 

system becomes a sophisticated home security system. The RF "magic" is combined 

with Q3 and D1. We know that Q3 is a free running microwave oscillator and it 

operates approximately around 1.0 GHz. The lead lengths which contains inductance 

of the associated oscillator components for determining the length of the etched strip 

line are used. An Omni-directional pattern from the antenna helps the microwave RF 
energy to be radiated. This radiated energy will fill the surrounding area with radio 

waves. These waves will be reflected back toward the antenna.  

Now, the role of  the Doppler Effect comes in to the scenario. If within that area 

there is an object that is moving, the waves that are reflected will either be higher in 

frequency if the object is moving closer or lower if moving away. The Motion 

detector doesn't really care which direction; it is only looking for a frequency 

difference [3]. The radiated signal and the redetected signal are mixed at diode D1. 

The difference in the two frequencies provides the input to U1:C pin 10. This 

frequency (the difference) is in the range of 10 Hz to 40 Hz. U1:C is the amplifier that 

feeds the sensitivity potentiometer R8[4]. Transistors Q1 and Q2 function as a very 

precise voltage regulator providing the proper bias to the amplifiers.U1:D functions as 
a band pass filter and amplifier. Buffer amplifier U1:A provides the drive to output 

transistor Q8. 

 

 
Fig. 1 2N3904 NPN transistor (Q1,Q2), 2SC2498 or 2570 NPN UHF transistor 

(Q3), BS170 FET transistor (Q8), LM-324 op-amp (U1) 
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3.2  PLL Circuit 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 2 PLL Circuit 

      The PLL circuit, which is shown in Fig.3 plays a major role in making the 

proposed system more effective in frequency synthesizing process. The microwave c 

systems where signal integrity is of first importance depends on PLL synthesizers. 

Thus, higher levels of frequency stability and accuracy with phase noise can be 
achieved optimum levels.  Our aim of making the integrated microwave home 

security system can be designed. Further these PLL synthesizers can also be used in 

test and measurement, and microwave radios also. 

 The LM567 tone decoder is used in designing process to provide grounding of a 

saturated transistor switch during the process, if an input signal is present within the 

pass band. The circuit consists of an I and Q detector driven by a voltage controlled 

oscillator which determines the center frequency of the decoder. External components 

are used to independently set center frequency, bandwidth and output delay. 
The  standard equations for determining the center frequency of the tone decoder 

is equal to the free running frequency of the VCO and bandwidth of the filter are 

expressed in equations (1) and (2) respectively. 

 fo= 1/(1.1 R1C1 ) (1) 

                                                                        

 BW= 1070 

20Cf

Vi
 

(2) 

         

 in % of  f0 

Where:  Vi = Input voltage (volts rms), Vi≤ 200mV, C2 = Capacitance at Pin 2 (μF) 

3.3 GSM  Module 

   The GSM module is used in the process to connect the system with the 

authorized person to detect the intruder’s entry into the restricted area. GSM, a 

wireless modem works with a GSM wireless network for data transfer. We can use a 

PC card. External GSM modems are connected to PC through a serial cable or USB 

cable. Like the GSM phones, a GSM modem requires a SIM card from a wireless 

operator to enable it transfer data through the operator network. GSM modems are 

controlled by AT commands obviously. 

 With the help of these AT commands, the GSM modem can be used for read, 

write and delete operations effectively.. The Wavecom  make of external GSM 
modem module was used in this system for SMS communication. It was interfaced to 

the microcontroller as shown in Fig.3. 
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Fig. 3 GSM module 

3.4 Microcontroller 

For the purpose of designing a low cost, is a low-power, high-performance CMOS 
8-bit microcomputer (The Atmel AT89C51) is considered. It is of 4K bytes of Flash 

programmable and erasable read only memory. It consists of 8- bit CPU with Flash on 

a monolithic chip. The on-chip Flash allows the program memory to be 

reprogrammed in-system or by a conventional Nonvolatile memory programmer. We 

considered this AT89C51 microcontroller as it is a powerful microcomputer.  

  

It provides a highly-flexible and cost-effective solution in our design. This 

microcontroller having additional features like compatibility with MCS-51™ 

Products, fully static operation with a range of 0 Hz to 24 MHz, 3-level Program 

Memory Lock and 128 x 8-bit Internal RAM. Due to these features, the real time 

characteristics are achieved for the design. The low power issues have been resolved 
with the salient features of the selected microcontroller like two 16-bit 

Timer/Counters and low-power Idle and Power-down Modes. 

3.5 DTMF Decoder 

     The whole system is powered up and switched off by user’s mobile phone. This 

uses the principle of DTMF.  The 8870 DTMF decoding chip identifies the tone given 

at its input and gives the decoded   output in binary format at the output pins, using 

the process explained above.  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 Fig. 4 DTMF Decoder 

The microcontroller is programmed to identify and energize the respective relay to 

activate the particular extension identified by the 8870 decoding chip. Detection of 

Dial tones are reflected on the bit TOE, while the output Q4, Q3, Q2, Q1 indicates the 

dial tone that is being detected on the telephony system. 
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4 Testing and verification 

The results for our microwave wireless home security system were achieved two 
significant issues such as design and construction of two motion detectors. The basis 

for a Master/Slave network consists of a base station and a transceiver module. 

Initially PLL is set to a constant center frequency of 90 kHz. When an object is 

detected by the sensor, the receiver receives the frequency shift which is given to the 

PLL circuit which in turn gives a high voltage of 3.5V. The output of PLL is given to 

microcontroller’s port A. Upon receiving high voltage, microcontroller turns on 

Buzzer and sends message serially to the GSM module.  

5 Conclusion 

Finally, a low cost, auto-configurable and remotely controlled solution for security 

of homes has been introduced. The design approach discussed in this paper is a novel 

technique and has achieved the target to control home security system. Another issue 

resolved is the remote SMS based system satisfying user needs and requirements. 

GSM technology capable solution has proved to be controlled remotely, provide home 

security and is cost-effective as compared to the existing systems.   
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