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Abstract: There are many problems in the current security system, such as poor reliability, easy damage, easy 
handling of false positives and time delay problem, this paper proposes a design scheme of alarm system 
based on GPRS security. The system uses sensors to monitor home accommodation. When a warning occurs, 
the sensor transmits the pulse signal to the microcontroller to achieve the goal of interrupting the program. 
While using light and sound to intimidate the thief, the SCM sends the alarm message to the preset number. 
Therefore, the owner can take further security measures to protect the safety of life and property. 
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1. Introduction  
At present, with the rapid growth of the floating popula-
tion, security issues have become increasingly prominent, 
and household anti-theft has become a hot topic of socie-
ty. Because the design of the burglar alarm system is not 
reasonable at present, it is impossible to stop the clever 
means of the criminals. People urgently need an intelli-
gent home burglar alarm system, and the rapid develop-
ment of modern technology provides a powerful technic-
al support for the birth of GPRS home anti-theft alarm 
system [1-3].  
At this stage, all kinds of anti-theft alarm system at home 
and abroad are based on the Infrared, camera and magne-
tometer. In China, many families still rely mainly on anti-
theft doors and windows, such products are not only un-
sightly, but more importantly, can not play a very effec-
tive anti-theft role. Burglarproof doors and windows have 
many disadvantages, such as being easily damaged. Even 
if the use of electronic anti-theft device, which also exist 
misstatements, false positives and other issues [4-6]. 
Home burglar alarm system based on GPRS, which is a 
very advanced technology, and is relatively mature secu-
rity technology. This technology does not rely on wired 
telephone networks, but rather through mature GPRS 
mobile networks. The system is a kind of automatic bur-
glar alarm system with infrared sensor as the detection 
element, SCM as the control core, and GPRS module as 
the sending unit, which enables the host to keep the situa-
tion in the home in a timely manner. When the infrared 
sensor detects illegal personnel intrusion, it will send the 
alarm to the microcontroller, and the system will start the 
local sound and light alarm. The system also uses the 
GPRS module to send alarm messages to preset numbers 
in short messages, or to automatically call preset numbers. 
The system is relatively flexible in installation and rela-

tively low in price, so it has a lot of room for future de-
velopment. Modular approach, which can not only facili-
tate the system debugging, maintenance and upgrading, 
but also meet the different needs [7-9]. 

2. System Module Review 
The design involves sensors, microcontroller, GPRS 
module, AT instructions and serial communication and 
other related technologies [7]. The design uses the elec-
tric infrared sensor HGSR501 produced by Czech Tech-
nology Co., Ltd., Germany imported IHI778 probe and 
BISS0001 signal processing chip. The utility model has 
the advantages of high sensitivity, strong reliability, sim-
ple installation and convenient debugging, so the utility 
model can be installed in all the fortified positions, such 
as doors and windows, balconies, walls, etc.. The design 
uses automatic induction device, when illegal personnel 
invasion, the sensor will be triggered, and output signal 
[10-11].  
According to the cost performance of the product, after 
comprehensive consideration, the design selects the STC 
microcontroller STC89C52RC produced by Shenzhen 
macro Crystal Technology Co., Ltd. as the main control 
chip of the anti-theft alarm system. According to the ac-
tual needs of the system, the high performance GPRS 
module SIM300 produced by Simcom company is cho-
sen as the wireless transmission equipment of the anti-
theft alarm system [8]. 
 As the system design requires the use of AT Attention 
instructions, so here's a brief introduction to the AT in-
struction. The AT directive is generally used for connec-
tions and communications between terminal devices and 
PC applications. The user can control the mobile station 
by sending the AT command, and can communicate with 
the USM network service interactively. 
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Table 1. The Design of the System is Mainly Involved in the 

AT Instructions 

 

3. System Design 
3.1. System design idea 

The purpose of the system design is to make the GPRS 
home anti-theft alarm system to achieve the desired per-
formance indicators, and to deepen the understanding of 
sensors, SCM and GPRS modules and understanding. 
Specifically, the system uses infrared sensor alarm tech-
nology, when the alarm situation occurs, it can detect the 
infrared radiation of human body, and transform it into a 
voltage pulse signal. The system design includes 2 parts, 
hardware and software [9]. The hardware design mainly 
includes infrared sensor circuit design, SCM minimum 
system design, GPRS module circuit design, sound and 
light alarm circuit design, microcontroller and GPRS 
module serial communication circuit design. The soft-
ware design mainly includes initialization subroutine, 
interrupt subroutine, sound and light alarm subroutine, 
SMS warning subroutine and telephone alarm subroutine. 

3.2. System design diagram 

The system diagram is shown in figure 1. 

 
Figure 1. Block diagram of home burglar alarm system 

based on GPRS 

3.3. System hardware design 

System hardware design includes 5 parts: the design of 
circuit and serial communication circuit design of sensor 
circuit design, SCM system design, GPRS module and its 
peripheral circuit design, sound and light alarm, and each 
part is a necessary condition for normal operation of the 
system. 

The pyroelectric infrared sensor usually outputs a DC 
voltage of 0-5V. When a heat source is moved from one 
side to the visiting range, the output signal will have a 
jump process. The jump signal is small, only about 1mV, 
and the frequency is 0. 1-10Hz. Because the system uses 
interrupt 0 in the software design process, it is necessary 
to add an inverter to compare the shaping circuit and the 
microcontroller, so that the circuit can perform the rele-
vant actions. The design diagram of passive pyroelectric 
infrared sensor circuit is shown in figure 2. In the system 
design, in order to simplify the circuit, so the low-
frequency amplification and comparison process are 
processed by the BISS0001 chip. 

 
Figure 2. Design diagram of passive pyroelectric infrared 

sensor circuit 

SCM minimum system using 5V power supply, it also 
joined the human clock circuit and reset circuit, so the 
smallest single-chip microcomputer system [10]. 

3.4. System software design 

Software design mainly includes 3 parts: sound and light 
alarm subroutine, SMS alarm subroutine and telephone 
alarm subroutine. First of all, the software design flow 
chart is introduced, and then the key parts involved in the 
design process are explained. 
The purpose of the system software design is to control 
the GPRS module by using single chip microcomputer, 
so as to realize the function of anti-theft alarm. The soft-
ware design adopts C language, and it is written and de-
bugged in the Keil C51 environment, and then all mod-
ules are debugged. The flow chart of the system software 
design is shown in figure 3. 
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Figure 3. Flow chart of system software design 

4. Simulation Results and Physical Demon-
stration 

AT instruction Function description 

ATD Make a call 

AT+CLIP=1 Set caller ID function 

AT+CNMI=0,1 SMS prompt while status is OK reply 

AT+CNMI=2,1 TEXT mode sends, and the state has OK reply 

AT+CMGF=1 PDU mode sends, and the state has OK reply 

AT+CMGF=0 Send text messages to the entered number (TEXT 
mode) 

AT+CMGF=n Send SMS (PDU mode) to the specified number 
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4.1. Simulation result 

In the design process of the circuit diagram, Proteus si-
mulation software is used, which is the best SCM and 
simulation tools. From the schematic design, program 
debugging, microcontroller, peripheral circuit collabora-
tive simulation to PCP design, this truly realized the 
complete design from concept to product. In addition, 
Keil C51 simulation software is used, which provides 
rich library functions and powerful integrated develop-
ment debugging tools. Windows interface, its generated 
target code is efficient and easy to understand. Because 
of the limitations of the simulation tools, it is impossible 
to simulate the wireless alarm, so this design only simu-
lates the sound and light alarm part [11]. 

4.2. Physical demonstration platform 

In order to verify the rationality of the system design 
more intuitively, the object demonstration platform is 
built in this research. According to the system design, the 
microcontroller and the GPRS module should communi-
cate with each other through the serial port. In view of 
the limitations of the actual hardware, only the RXD 
(P3.0) interface of the microcontroller is connected with 
the TXD (42) interface of the GPRS module. Single chip 
TXD (P3. 1) interface and GPRS module RXD (40) in-
terface to connect the real analog microcontroller and 
GPRS module serial communication. In addition, the 
artificial analog infrared sensor to the microcontroller 
P3.2 interface input a low level signal, the local sound 
and light alarm function and remote wireless alarm func-
tion are normal operation, this achieves the desired re-
sults. The object demonstration model is shown in Figure 
4, the short message alarm receiving picture is shown in 
Figure 5, and the telephone alarm receiving picture is 
shown in Figure 6. 

5. Conclusion 
This article comprehensively considered the family guard 
against theft the realistic question and the actual demand, 
and aimed at the family burglar proof main characteristic, 
designed a new family to guard against theft the warning 
system. 
This study uses modular design ideas, and use sensors, 
microcontroller, GPRS module and GPRS mobile net-
work to build a home anti-theft alarm system. This rea-
lizes the local sound and light alarm, and also realizes the 
function of remote SMS alarm and telephone alarm. Be-
cause of the limited level, there are some defects and 
shortcomings in the design, which need to be improved 
continuously, for example, the anti-interference of the 
system is not taken into account. In addition, since the 
system uses the GPRS module, in addition to the func-
tions that have been achieved, you can also develop ad-

vanced anti-theft functions such as MMS, alarm and real-
time monitoring. 

 
Figure 4. Hardware in the loop demonstration model 

 
Figure 5. Mobile phone short message receiving picture 

 
Figure 6. Telephone alarm receiving picture 
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