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ABSTRACT 
Technological growth in modern era leads to varied protection against fire based disasters for people, property 

and business even though fire fighting still remains area of concern. Fire fighting though being a dangerous 

profession needs a fire extinguishing system that can be easily implemented, used and with minimum 

investment. This paper provides a hardware and software co-design for wireless fire fighting system which 

consists of transmitter and receiver. In case of transmitter side RF module is used with open band frequency 434 

MHz interfaced to read multiples input (fire sensing devices) at receiver RF module having frequency at 434 

MHz and based on the predefined values it should be able to communicate to receiver. At receiver side as per 

the received values it should switch on the alarm along with visual indication with activation of respective relays 

along with predefined time interval  which are in turn connected to  valve which will flush and throw  powder 

content required to extinguish fire. 
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I. INTRODUCTION 

Fire based various hazards and disasters to diesel 

based generators are considerably high basically in 

various industrial environments [1].As diesel has fuel 

flash points varying between 52
0
C to 96

0
C [17] 

which makes it a considerable challenge for detection 

of fire within its scaled values. The goal of this paper 

is to provide a co-design for hardware and software 

in terms of design and implementation of wireless 

fire fighting system which consists of transmitter and 

receiver [14]. In case of transmitter it transmits signal 

of fire at engine within  its scaled values [18] with RF 

based wireless band with respect to receiver having 

alarm and visual based (fire sensing ) at the driver 

side and based on the predefined value with an 

instant of time it should able to communicate to 

receiver. At receiver side as per the received values it 

should switch on the alarm along with visual 

indication [16] and also activate relays along with 

predefined time interval for safe exit of driver which 

are in turn connected to valves which will flush and 

throw powder content required to extinguish fire[17].   

II. PROBLEM DEFINITION  

It is been seen that considering a wireless fire 

fighting system with sensors and ZigBee based 

device object even though increases the band of 

communication between transmitter and receiver to 

about 915 MHz with various wireless sensor  motes 

[16] though needs considerable more power 

utilization with low value of voltage scaling leading 

to problem review of efficient voltage scaling [18] to 

achieve varied temperature conditions of fire 

detection without additional cost of wireless sensor 

motes by using RF open band both transmitter and 

receiver with 434 MHz based efficient 

communication though the background now is based 

on fire detection and controlling of transport vehicles 

used inside industries basically coal fields having 

diesel as a prime source of generators and vehicles 

[17].    

III. OBJECTIVE  

The design and implementation of wireless fire 

fighting system with proper emphasis given to co-

design of software in terms of hardware to detect the 

fire at the transmitter node and by using RF band of 

frequency of 434 MHz with the help of intermediate 

node having PIC (Peripheral Interface Controller) 
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[18] interfaced with receiver node which in turn, acts 

as extinguishing node as shown in the fig. 1 below. 

Fig 1. Transmitter and Receiver system used for 

monitoring and extinguishing 

3.1 TRANSMITTER – MONITORING NODE 

The transmitter node is used for monitoring the fire at 

a scalable value of voltage Vref 2.5V to 5V [18] in 

terms of the variation of temperature from 52
0
C to 

96
0
C with the functional use of ADC input values 

with external connection of RTD (Resistive 

Temperature Detector) [19] PT100 shown in fig. 2 

below. 

 
Fig 2. Transmitter Monitoring Node 

3.2 INTERMEDIATE NODE 

This node is performed for ADC based operations 

with reference to PIC 16F887 in terms of transmitter 

and receiver having a utilization of five channels out 

of ten for ADC based performance metric with varied 

resistive scaled values in range of 120Ω to 140Ω with 

±1/4Vref values. 

 

3.3 RECEIVER – EXTINGUISHING NODE 

In this node, the RF patch/whip antenna detects fire 

indication by providing the continuous alarm with 

visual indication initiated with a delay of Tb seconds. 

 

Fig 3. Receiver Extinguishing Node 

IV. SOFTWARE CO-DESIGN 

Micro C enabled IDE environment is been 

considered for program based on controlling the 

ADC for scaling the temperature values in terms of 

its pre-scaled reduced format following the RTD 

chart such that in terms of PIC the temperature can be 

detected. 
 

 

Fig 4. RTD prescaling based Chart 

4.1 ALGORITHM 

Step 1: PIC 16F887 is initialized by checking its all 

ports interfaced with Analog pins configured. 

Step 2: Tristate register A (Port A) is considered as 

input. 

Step 3: Remaining Analog pins are considered high 

as digital input and output.  

Step 4: Register C and B are considered as outputs. 

Step 5: Initializing do while loop for temporary 

register for 10 bit result of ADC. 

Step 6: Register B will be scaled with lower 8 bits of 

result in terms of PORT B. 

Step 7: While PORT C will receive 2 most significant 

bits of result. 

Step 8: Loop ends similar condition for PORTS A 

and D will also be considered. 

V. METHODOLOGY 

In this paper hardware co-design is been 

implemented using PIC microcontroller 16F887 

having 10 bit scaled values but as per problem 

statement it is analyzed to Prescaled values to reduce 

its bit length and thus increase its speed through 

optimization of less bits for greater values of 

temperature using a RTD (Resistive Temperature 

Detector) based microcontroller along with 

transmitter H12E (Encoder) which is mainly paired 

with H12D (Decoder) receiver which should work 

with reference to frequency considered as 434 MHz 

open band frequency communicating under radio 

frequency with  respect to receiver module using a 

RF Patch/Whip Antenna length having ranges of 

30,50 and 100 meters. While Software Co-Design has 

been implemented using Micro C/C++ IDE based 

cross compiler [20]. ICSP (In circuit Serial 

programming) [18] interface will be used to in circuit 
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program with the help of PIC kit-3 with real time 

environment and debugged using PIC 

microcontroller.   

VI. RESULT EVALUATION 

As this fire monitoring and extinguishing system is 

using RF module based wireless signal conditioning 

either amplification circuit as shown in figure 5 and 6 

respectively. Even though as there is detection of fire 

it has also, sound based alarm system unit which 

continuously provides notification of fire. 

 

 
Fig 5. Wireless Transmitter Unit 

 

Fig 6. Wireless Receiver Unit 

In terms of occurrence of fire based accidents, 

inherent time with some duration is provided for 

safeguarding the human lives with reference to diesel 

based industrial transport vehicles [4]. The result of 

system based evaluation time in Fig.7. 
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 Fig 7. Overall Evaluation Time Vs Distance 

VII. CONCLUSION AND FUTURE SCOPE 

The fire born accidents are mostly occurred without 

proper adequate monitoring, detection procedure and 

extinguishing system even though industrial sectors 

use adequate measures and technological paradigm of 

various techniques and measures [1]. This paper thus, 

has result based on immediate monitoring and 

detection and its proposed work in the co-design 

based on hardware and software implementation of 

wireless fire fighting system using open RF band of 

frequency ranging from 433MHz to 434MHz with 

power optimization in terms of scaling of values of 

voltage for drastic change in temperatures laying its 

background to diesel owned generators used in in-

house as well as outer transportation. Evaluation 

result is been obtained in terms of various distances 

as shown in Fig.7. Though prospective view with 

adequate need of higher end transport vehicles WSNs 

motes [6] [10] with all channel based ADC 

prescaling in terms of PIC based microcontroller and 

can be extended to either to ARM [20] [8] based 

microcontroller with increased credibility of WSNs 

nodes with transmitter as well as receiver for various 

systolic environments.   
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