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Abstract— The main objective of this paper is to simplify 

the surveillance system in the jails without any human error 

using GPS and GSM. In general when police authorities and 

law enforcement agencies need to monitor movement of 

some suspected person or when a suspect is prohibited from 

moving out of a particular geographical system, it is very 

difficult to keep a constant watch on the suspect. Even it is 

difficult to track if any prisoner among the huge number of 

prisoner’s escapes from the prison through underground 

tunnel or by hiding in some kind of opaque objects. For such 

situations we propose a GPS and GSM based handcuff 

system that will keep the track of the suspect. Now the 

prisoner is allowed to move within a particular geographical 

area. When the prisoner moves within any geographical area 

the system on prisoner is in range of the prison/house or 

facility system and it does not track him. This is done by 

using RF wireless system. Now as soon as prisoner goes out 

of the specific geographical area the system detects that the 

receiver is not receiving signals from the transmitter 

mounted in the prison. The system sends an alert message to 

the receiver indicating the escape of prisoner. Then the GPS 

tracks down the prisoner by sending the real-time location of 

prisoner through GSM module by sending SMS. Thus this 

system automates the entire process of surveillance, house 

arrests and for patient monitoring using a PIC family 

microcontroller. 
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I. INTRODUCTION 

Prison authorities across the world are facing the problem of 

prisoners escaping out of prison. Also, in case of house 

arrest we have to keep watch on some suspect so that he will 

not go out of the restricted area. If a suspect goes out of the 

restricted area then it is very difficult to track down that 

particular suspect. 

This system "GPS And GSM Based Handcuff" is 

designed to conquer these problems. This project consists of 

RF based communication system, a controller, GSM and 

GPS module. The Range of RF communication system is 

restricted up to the prison area. If the suspect on to whom 

we are keeping watch goes out of the RF range then 

transmitter attached to the handcuffs will send an alert 

message to the control room. Then the exact GPS coordinate 

of the escaped prisoners will be transmitted to the cell phone 

whose number is saved in the GSM module present at the 

transmitter, using these co-ordinates the escaped suspect’s 

location can be tracked easily. 

This system ensures the detection of escaped 

prisoners with minimum efforts within a very short duration 

of time. Rather it alerts the authorities before the situation 

goes out of control. Amount of money and manpower 

needed to track down the escaped prisoners is reduced down 

significantly to a minimum amount. Thus, we can track 

prisoners with economic and secured way. 

II. EXISTING SYSTEM 

"Automobile anti-theft system using GPS and GSM 

module". (1) In this the receiver system is in contact with 

the automobile owner and the vehicles are equipped with the 

GPS trackers. The tracking system keeps the track of the 

movement of vehicle with every detail. The system is able to 

indicate the current position, route directions and 

neighboring buildings. This information is helpful for geo-

locating the whereabouts of the vehicles. 

"Cost effective real time tracking system". (2) It is 

a real time tracking system that provides the accurate 

localization of vehicle. The prototype of this system has 

been tested experimentally and the results were discussed 

and analyzed. This technology and the cost of implementing 

this technology has come down drastically over the last few 

years making them affordable to the general public. 

"Design And Development Of GPS-GSM Based 

Tracking System With Google Map Based Monitoring".] (3) 

This tracking system can inform you the location and route 

travelled by vehicle, and that information can be observed 

from any other remote location. It also includes the web 

application that provides you exact location of target. This 

system enables us to track target in any weather conditions.  

III. PROPOSED WORK 

Generally, surveillance and monitoring in jail is based on 

manual head counts, which involves number of human 

errors. The present surveillance system is comparatively 

slow and time consuming. Thus, it is not possible to keep a 

proper watch on the prisoner. In this paper we have 

introduced an electronic based surveillance system in which 

we are using a GPS and GSM along with RF trans-receiver. 

The Range of RF communication system is restricted up to 

the prison area. If the suspect on to whom we are keeping 

watch goes out of the RF range then transmitter attached to 

the handcuffs will send an alert message to the control room. 

Then the exact GPS coordinate of the escaped prisoner will 

be transmitted to the cell phone whose number is saved in 

the GSM module present at the transmitter, using these co-

ordinates the escaped suspects location can be tracked 

easily. 

Currently, prisons in india are depending on  

manual traking of all the prosinoers. This system eliminates 

this requirement by using GPS and GSM to track prisoners. 

Lots of human effort and money is required to 

maintain records manually. This drawback is covered in this 

system as all the records will be kept automatically. 

It reduces the rate of errors that may occur due to 

human interference.  

A. Hardware Required 

1) Microcontroller-PIC18F4550 

2) GPS Module 

3) GSM Module 
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4) RF Trans-receiver 

5) LCD Display 

1) Microcontroller PIC18F4550  

PIC 18F4550 is most widely used controller IC from 

PIC18F family. It is manufactured by Microchip and is 

preloaded with number of inbuilt functionality which makes 

it more efficient and a reliable option for high end 

application development. 

2) GPS Module 

The SKG13BL is a super sensitive and ultra low power GPS 

receiver module with small form factor. The GPS signal is 

applied to the antenna input of module, and a complete 

serial data message with position, velocity and time 

information is presented at the serial interface. GPS uses 

NMEA protocol. 

3) GSM Module 

The GSM SIM900A is used to send or receive messages as 

well as make or receive calls just like a mobile phone by 

using a SIM card by a network provider. It uses a radio 

modem by SIM Comm. To communicate with a GSM 

module we need to use "AT commands". 

4) LCD Display 

Liquid Crystal displays (LCDs) are used in similar 

applications where LEDs are used. This applications are 

display of numeric and alphanumeric character in dot matrix 

and segmental displays. 

5) RF Trans-receiver 

The RF trans-receiver converts RF signals to baseband for 

receiver and translates base band signals into RF frequency 

spectrum. The RF module, as the name suggests, operates at 

Radio Frequency. The corresponding frequency range varies 

between 30 kHz & 300 GHz. 

Hardware Specifications- 

Sr. No. Components Specifications 

1 Microcontroller PIC18F4550 

2 GPS MODULE SKG13BL 

3 GSM MODULE SIM900A 

4 RF TRANS-RECEIVER HD12D/HD12E 

5 LCD 16*2 

Table 1: 

B. Software Requirements 

1) Keil uVersion4. 

2) Flash Magic. 

C. Block Diagram 

1) Transmitter section (control room) 

 
Fig. 1: Transmitter section (control room) 

2) Receiver Section 

 
Fig. 2: Receiver Section 

IV. RESULT 

The hardware structure obtained is 

 
Fig. 3: 

V. CONCLUSION 

This system will create an alert warning in case of breach in 

the security. As soon as the convict will move out of the 

specific range (20-30meters), it will terminate the 

communication between both the micro controllers. Thus it 

gives an alert warning to the authorities at the central control 

room. Along with the warning message our system also 

provides the precise co-ordinates of the escaped convicted at 

an interval of 2 minutes from the moment he escapes the 

prison. The suspect is tracked down by using these GPS 

coordinates received. Hence, manual head count and record 

keeping is no longer necessary, it reduces the required 

manpower and money for real time tracking of the suspect. 

It will make the surveillance system more precise and 

strengthen the prison authority and law enforcement 

agencies. 

VI. RESULT 

 

Fig. 4: 
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As soon as the suspect will move out of the predefined 

range, the communication link between RF trans-receiver 

will break down and the system will generate an alert 

message in control room. 

Along with the alert message we will get the exact 

GPS coordinates of escaped prisoner at an interval of one 

minute. Using these coordinates we can easily track down 

the escaped convict. 

VII. FUTURE SCOPE 

1) In mental hospitals, to keep watch on the patients as it is 

not possible to maintain a man to man surveillance all 

the time. 

2) This system is very useful in case of house arrest where 

there are no specific boundaries as like of prisons. In 

such condition it is really hard to keep the person within 

a specific area. This system makes it possible. 
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