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The enhancement in the degree of modernization of woodland fires identification involving data and correspondence innovations 

have key importance for some nations where timberland fires happen as often as possible. Contrasted to the conventional 

procedures of backwoods fires identification, wireless sensor network (WSN) innovation is an extremely encouraging innovation. 

Here, a near report between two timberland fires location strategies (Canadian and Korean) utilizing a truly test approach is 

proposed. The procedure took on is also given in this paper. The connected equipment plots and executed calculations are given 

exhaustively for the two strategies. Through the fundamental outcomes, we can reason that the Canadian methodology is more 

viable as far as energy utilization and execution speed. 
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1.Introduction  

The likelihood of ignition of backwoods is in strong increment owing to environment changes and human exercises. 

Woods fire not only diminish the swathe of trees but also lead to an expansion in Earth’s gas outflow. Around 

twenty percent of Carbon dioxide emission in climate is because of woodland fire. Roughly thirteen million hectares 

of woods are annihilated annually on this planet in fires. Traditional woodland fire identification strategies identify 

fire when it turns out to be huge and truly challenging to put out. Subsequently, wireless sensor network (WSN) 

innovation should be utilized for recognition of woodland fire in beginning phase to secure the vegetation. For this 

purpose, various sensor hubs should be pre-conveyed in a timberland that can assemble various sorts of crude 

information, like temperature, moistness and position. All detected information are sent remotely to a sink station, 

which then sends information to the central controller through a set-up like GSM, UMTS, Satellite, TCP/IP 

organizations. This framework should be ongoing, else it will be of no use. Here, an answer in view of WSN is 

proposed for solid recognition of backwoods fires by utilizing two simultaneous location frameworks: Canadian 

framework and Korean framework. A relative report on the two frameworks is given here. 
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Generally, backwoods fires are recognized utilizing customary procedures, for example, monitoring tower 

situated at high focuses and Osborne fire Finder. Tragically these procedures are wasteful because of human 

fallibility and troublesome living conditions. This had permitted a few nations to utilize woods fire location 

frameworks in light of satellite imaging. MODIS (Moderate Resolution Imaging Spectroradiometer) utilized in 

CANADA and AVHRR (Advanced Very High Resolution Radiometer) utilized in CHINA are satellite-based 

checking frameworks. Nevertheless these methodologies are shown to be restricted by territory, season and climate. 

As of late, the innovation of WSN has arisen and has been embraced by a few nations. This innovation considers 

significant design objectives and rudiments, for example, energy effectiveness, early identification and exact 

confinement, estimate capacity and versatile to intolerant climate. 

 

2.Literature review 
 

Many exploration works connected to woodland fires by utilizing WSN innovation have been taken place all over 

the world.  B. C. Ko et. al.[1,2] surveyed alert systems for various types of natural disasters such as wildfire smoke 

and fire identification, water level detection for flood prevention and coastal zone monitoring, using computer vision 

and pattern-recognition techniques. U. Ganesh et. al.[3] proposed an advanced system for forest fire identification 

that overcomes the demerits of MODIS. The developed system has two main modules: Monitoring Area Module and 

Forest Area Module. Michel Owayjan et. al.[4] and Antonio Molina-Pico et. al.[12] featured remote sensor networks 

as a likely arrangement of early identification of backwoods fires. The gadget utilizes different sensors, sunlight 

based re-energizing instrument and remote information transmission, to satisfy the errand. The gathered information 

is communicated to a close to focal unit where it is dissected and afterward transferred to a web-based site that 

connects public protection division in case essential. The site can be opened by particular experts to make early 

moves in the event of any alert. Mohamed Kameche et. al.[5]  discussed about  a constellation of four low earth orbit 

nanosatellites for disaster monitoring. Kumarguru Poobalan et. al.[6] explained a fire location calculation in light of 

image processing methods is proposed which is viable in observation gadgets like CCTV, remote camera to UAVs. 

Sakib Abdullah et. al.[8] talked about another classification of smaller, effectively deployable and energy proficient 

way to deal with sensor hubs for the continued vigilance of backwoods conditions and location of flames in their 

early stages in view of a mix of tangible sources of info. The sensor network announced here has been tried with 

different subsystems, in a genuine firefighting situation and gave promising outcomes. Pradeep Kumar Singh et. 

al.[9] investigated various well known remote sensor network based woodland fire recognition methods. Gaur, A. et. 

al.[10] presented an overview of existing state-of-the-art practices in the field of fire sensing and controlling system 

Panagiotis Barmpoutis et. al.[11] summarized optical remote detecting innovations utilized in early fire notice 

frameworks and gives a broad overview on both fire and smoke location calculations. Three sorts of frameworks are 

recognized, in particular earthbound, airborne and space borne-based frameworks. Beatriz Flamia Azevedo et. 

al.[12] proposed a mathematical model to resolve sensor allocation problem in wireless sensor network. 

 

3.Forest fire detection Methods 
 

Forest fire detection in view of WSN includes three key phases:  

 

1. Information gathering 

2. Interactions via net   

3. Investigation of gathered information 

 

Information gathering unit: This unit makes it conceivable to catch different climate situations vital for estimation 

of index; and runs intermittently till occasion of fire happens. 
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Communication unit: It is utilized to course earnest information (alerts) produced by information gathering unit to 

investigating unit inside specific boundaries of quality of service (QoS) like unwavering quality (alert should show 

up at sink securely), worldly limitation (caution should show up inside a sensible time) and security (directing way 

taken by alert should be safe against any assault or noxious conduct). 

 

Investigation unit: Subsequent to getting the information as per the boundaries of defined QoS, investigating unit 

should look at received alerts. At that point, this data is handled by decision-making hub that can pass judgment in 

case these are bogus alerts by either utilizing information gathered from different sensors hubs or sending disaster 

management team to check condition. 

 

 

Figure 3: Block diagram of the fire detection approach 

 

3.1 Canadian approach 

 

The Canadian assessment proposed computation of fire index as indicated by FWI (Fire Weather Index). This 

approach eradicates call for conveying every sensor collected record to the sink node, rather a couple of collected 

records are accounted for to decrease energy utilization. To assess the danger of rapidly spreading fire, the Canadian 

framework rate fire risk in terms of FWI. This framework comprises of 6 indices, Fine Fuel Moisture Code (FFMC), 

Duff Moisture Code (DMC), Drought code (DC), Initial Spread Index (ISI), Buildup Index (BUI), and finally Fire 

Weather Index (FWI), which represent impact of fuel dampness and wind on ablaze .The primary part is Fine Fuel 

Moisture Code (FFMC), which represent normal dampness content of garbage and different fuels. This code shows 

common facility of ignition and combustibility of fine fuels. Duff Moisture Code (DMC) stands for normal 

dampness content of organic layers present at moderate depth. This code shows fuel utilization at moderate layers. is 

Drought code (DC) is mathematical assessment of normal dampness content of deep organic layers. This code 

indicates occasional impacts of dryness on timberland fills and level of inactivity of fire at deep organic layers. 

The secondary part is Initial Spread Index (ISI), which is a mathematical value of anticipated pace of fire 

spread. This index relies upon impact of wind and FFMC. Buildup Index (BUI) addresses entire accessible fuel for 

ignition. It is determined by consolidating DMC and DC. Utilizing BUI and ISI, at last FWI is acquired that is a 

numeric score of fire danger. It is considered as chief index of fire risk. This multitude of parts can be determined 

relying upon four basic climate parameters: temperature, relative moistness, wind speed, and 24h gathered 

precipitation. 
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.   

Figure 1: Structure of FWI System 

 

3.2 Korean approach 

 

This approach is carried out utilizing Forest-fires Surveillance System (FFSS). FFSS senses climate and decides 

timberland fires hazard level using equation of Office of Forestry. 

 
 

Where E stands for Effective Humidity (%), S stands for Solar Radiation, R stands for Rain. 

 

FFSS provides alert as displayed in diagram beneath:  
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Figure 2: Structure of FFSS 

WSN comprises of sensor nodes that sense and convey temperature, stickiness and light information. Sink node is 

one of the sensor nodes of WSN. Sink-hub concentrates data packets from sensor hubs and forwards them to 

transceiver (gateway). Transceiver further transports packets from sink hub to middleware. Middleware accepts and 

processes packets from transceiver and provide their outcomes. Outcomes hold timberland fires hazard level. This 

level is determined by equation given by Office of Forestry .Thus, FFSS is a mechanized observation framework. 

Middleware keeps incoming packets in data set server. Middleware consists of certain parts that give constant 

diagram about incoming information on temperature, moistness, brightening and battery level. The manager can get 

sensor status data in light of chart and table. 

 

 

Table 1: Hazard rating in view of FWI  

 

Hazard Rating Fire Weather 

Index 

Fire type 

Low 0-4 Low flame fire 

Medium 5-10 Low intensity fire 

High 11-18 Moderate intensity fire 

Very high 19-29 High intensity fire 

Extreme 30+ Very high intensity fire 

 

Table 2: Hazard rating in accordance with Korean Approach 

 

X Range of danger index Hazard rating & flame 

color 

10-12 80-100 Extreme (red) 

13-14 60-79 High(yellow) 

15 Under 60 Low(blue) 
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4.Fire Detection approaches 
 

4.1 Canadian approach 

 

This approach evaluates FWI index as explained below: 

 

 
 

Figure 3: Flow chart of Canadian approach 
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Data packet configuration in Canadian approach is given below: 

 

Board 

no.  

(8 bits) 

Packet 

no.  

(8 bits) 

Node no. 

(8 bits) 

Reserved 

(8 bits) 

H  

(8 bits) 

T  

(8 bits) 

FFMC  

(8 bits) 

DMC  

(8 bits) 

DC  

(8 bits) 

FWI  

(8 bits) 

 

Where Board no.: sensor board identifier(MTS400 in our case) 

Packet no.: package identifier 

Node no.: sensor node identifier (TOS_LOCAL_ADRESS) 

Reserved: Reserved field 

H: Humidity 

T: Temperature 

FFMC, DMC, DC: intermediate indices determined on the basis of values of humidity, temperature, rain and wind 

speed 

 FWI: final index  

 

4.2 Korean approach 

 

Korean index is determined on the basis of values of humidity, light and rain. Korean algorithm is demonstrated 

below: 
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Figure 4: Flow chart of Korean approach 

 

 

The data packet configuration has below mentioned fields: 

 

Board no.  

(8 bits) 

Packet no.  

(8 bits) 

Node no.  

(8 bits) 

Reserved  

(8 bits) 

H 

(8 bits) 

S 

(8 bits) 

X 

(8 bits) 

 

5. Experimental results 
 

Outcomes affirm the adjustment of Canadian framework to its neighboring environment. The accuracy of Korean 

approach is less contrasted with Canadian approach, since all outcomes acquired in Canadian technique by catching 

temperature and moistness prove exact results (FFMC, DC, DMC, FWI). In opposite, the quantities caught by 

Korean approach, particularly brilliance, are disturbed under same conditions, causing aggravation results for X 

parameter. In addition, Korean approach has higher energy consumption in contrast to Canadian approach. Hence it 

is proved that Canadian approach is better as far as energy utilization is concerned. 

 



Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 8 ¦ 2022 1377 

 

 
 

Figure 5: Graph showing energy comsumption in Canadian and Korean methods 

 

 

Figure 6: Graph showing time spent by CPU. Here, x- axis show Time (in seconds) and y- axis show Time (in 

terms of CPU cycles) 

Figure above shows that Korean approach takes more CPU time than Canadian approach, yet source code of the last 

option includes a bigger number of guidelines than of Korean code (229 lines in Canadian code and 171 in Korean 

code). The postponement in Canadian graph above is because of the quantity of fields in data packet of each (7 

fields in Korean and 10 in Canadian data packet) which means more data can be collected about the forest fire with 

the help of Canadian methodology which implies effective forest fire management can be done in this case, so 

Canadian system is better compared to Korean system 
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6.Conclusion  
 

WSN innovation is an extremely encouraging green innovation for future for recognizing proficiently timberland 

fires in our country. Through genuine analyses, we end up in support of adequacy of Canadian methodology as far 

as energy proficiency and algorithmic intricacy is concerned contrasted with Korean method. Besides, more 

information recuperated by WSN about woods fire implies more powerful fire management by woodland specialists. 

Such WSN based frameworks shall resolve proficiently a few remarkable issues, for example, more accuracy of fire 

discovery and diminishing bogus alerts rate. 
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