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Abstract--- The safety measures due to fire accident of 

hazardous area where human entries are restricted. e.g.  

Laboratory, factory and research centers such places should 

be protected from fire. Fire accidents may occur due to 

explosive or flammable materials. They can be prevented by 

taking safety measures. Robots are best and efficient way 

for taking these safety measures. So here the development 

of an autonomous  ROBOT to detect fire and rescue from 

fire is done .Here sensors (flame ,UV sensor, temperature 

sensor)are used for this purpose/detecting purpose .Sensor 

sense the signal and transmit to the receiver circuit which 

mounted on robot .Keywords – Autonomous Robot, 

sensors, Embedded systems, Fire extinguishment. 

I. INTRODUCTION 

The main motivation of our project is to replace the human 

operating firefighting system by an autonomous fire 

extinguishing system. The main objective is to build a 

Robotic system to extinguish the fire with more proficient 

than already existing systems such as manual operating fire 

engines, fixed extinguishers at wall or ceiling and etc, Large 

scale industries and factories having fire and safety system 

for create protection from fire accidents. But in such areas 

where human entry is restricted there we can use an 

autonomous robot. An efficient fire extinguishing system is 

necessitating in these places with cost effective manner. Our 

intelligent Robotic system may offer a best solution to this 

problem. This Robot uses combination of two techniques for 

fire extinguishing. They are signal conditioning and 

electronic temperature sensing (flame, UV sensor and 

temperature sensor). It can take safety measures 

independently and alarming so it provides optimizing 

performance. The whole circuitry is not mounted on robot. 

There are two parts in circuitry. (1) Transmitter (2) receiver. 

Receiver part is mounted on the robot and the transmitter 

part is located on the wall of the area which is to be 

analyzed. In this circuit four LM35 temperature sensors are 

used. The LM35 is an integrated circuit sensor that can be 

used to measure temperature with an electrical output 

proportional to the temperature (in degree Celsius). 

HEF40066 is quad single pole single throw analog switch 

circuit. Output of LM35 is given to this switch circuit. 

Output of switch circuit is given to ADC. Then output signal 

is given to microcontroller in port 1. Output from 

microcontroller is transmitted to the receiver circuit. The 

received signals are given to the ULN2003 IC. It is a high 

voltage, high current Darlington transistor array. It consist 

of seven NPN Darlington pairs that feature high voltage 

outputs with common cathode fly back diodes for switching 

inductive loads. Typical use of ULN2003 is to drive relays. 

RF module is used to transmit and receive the signal [5]. 

 

 

II. THEORY 

 Transmitter circuit A.

In this circuit four LM35 temperature sensors are used. The 

LM35 series are precision integrated-circuit 2temperature 

sensors, with an output voltage linearly proportional to the 

Centigrade temperature. Thus the LM35 has an advantage 

over linear temperature sensors calibrated in ° Kelvin, as the 

user is not required to subtract a large constant voltage from 

the output to obtain convenient Centigrade scaling. The low 

output impedance, linear output, and precise inherent 

calibration of the LM35 make interfacing to readout or 

control circuitry especially easy. The device is used with 

single power supplies, or with plus and minus supplies. As 

the LM35 draws only 60 μA from the supply, it has very 

low self-heating of less than 0.1°C in still air. The LM35 is 

rated to operate over a −55°C to +150°C temperature range 

[3]. HEF40066 is quad single pole single throw analog 

switch circuit.  

The HEF4066B provides four single-poles, single-

throw analog switch functions. Each switch has two 

input/output terminals (nY and nZ) and an active HIGH 

enable input (nE). When nE is LOW, the analog switch is 

turned off. The HEF4066B is pin compatible with the 

HEF4016B but exhibits a much lower ON resistance. In 

addition the ON resistance is relatively constant over the full 

input signal range. Output of LM35 is given to this switch 

circuit. 

Output of switch circuit is given to ADC. These 

converters are designed to allow operation with the NSC800 

and INS8080A derivative control bus with TRI-STATE 

output latches directly driving the data bus. These A/Ds 

appear like memory locations or I/O ports to the 

microprocessor and no interfacing logic is needed. Then 

output signal is given to microcontroller [1] in port 1. 

Output from microcontroller[1] is transmitted to the receiver 

circuit[2]. 

 
 Receiver circuit B.

The received signals are given to the ULN2003 IC. It is a 

high voltage, high current Darlington transistor array. It 

consist of seven NPN Darlington pairs that feature high 

voltage outputs with common cathode fly back diodes for 
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switching inductive loads. Typical use of ULN2003 is to 

drive relays 

 

III. RELAY OPERATION 

Here, two motors will work with four relays. Motion of 

motor depends on relay operation. All cases of relay 

operation is described below: 

Case condition relay1 relay2 relay3 relay4 

1 Stop on off on off 

2 Forward on on on on 

3 Reverse off off off off 

4 Rotate right on on off off 

5 Rotate left off off on on 

When flame is detected by flame sensor, robot will 

stop and extinguish it by spraying foam. 

IV. FUTURE WORK 

We can use ultrasonic sensors for object detection in the 

path of robot. So there is no interruption occur in our goal. 

We can use accelerometer along this circuit for 

accurate motion of robot when flame is detected. 
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