
The International Journal of Technology  
Information and Computer 

TIJOTIC is Available Online at:  
https://www.growingscholar.org/journal/index.php/TIJOTIC 
Vol. 1 No. 1, February 2020, pages: 37~49 
DOI: www.doi.org/10.5281/zenodo.3930867    
Growingscholar Publisher 

 

 

37 

 

 

A Decentralised Disaster Detection Approach using Image Data 
 

 
 
 

    R Amutha1, Nischitha D2, Neha K Azad3 Priyanka B4 , Sowmya S5 
 

 
 

Keywords  Abstract 

 
Water level sensor;  
 
Flood detection; 
 
Rain sensor; 
  
Flow sensor; 
 
System; 
 

 
Flood calamity generally happens on account of second generous 
storm fall or unforeseen addition in water level in streams. Such 
trademark fiasco may realise the top human life and property loss. In 
any case, it is essential to cautious the local territories previously and 
during the disaster by spreading data. With the brisk progress of 
contraptions installed with web of-things (IoT), this may pass on a ton 
of positive conditions to initiate the data among individuals. At this 
moment, we put forward a decentralised cataclysm acknowledgement 
approach using picture data. The given structure incorporates a set of 
sensor gadgets fit for getting the photographs. Each contraption can 
process the image and make advised ready reliant on the given data. 
For exposure of flood, we applied thresholding-based division what is 
inexorable, morphological tasks. We performed a wide preliminary to 
help our method. For assessment reason, we considered pictures 
taken from various separation, and our work approach gives 
promising outcomes. 
 

 

1. Introduction 

 Flood is standard marvels which happen when the level of water outflanks from open cut off in 
conductors. This appalling event may cause to human life and property loss which at long last 
positions certified difficulties on the economy (Mousa, M., & Claudel, 2014). As showed by Fact 
Check report, 2.3 billion individuals are affected by the natural calamity catastrophe in twenty 
years. In any case, the immense thing is to caution the territory as of now and during the calamity. 
With the fast improvement of advancements, unlimited issues looked by occupants can be settled 
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(Yawut & Kilaso, 2011; Keoduangsine & Goodwin, 2012). The sending of the web of things (IoT) 
drew in gadgets can convey benefits by duplicating data to neighbourhood regions to take some 
security estimations. Different assessments have been facilitated for flood watching and assessing. 
Flood front structure uses different check models to perform entertainments with remote and on 
the spot insight (Ramesh, 2014; Basha, 2007). 
 These on the spot investigation contains storm fall, water level. At any rate, these observations 
are obliged by sensor establishment region. As of now, propose a decentralised visual flood area 
structure utilising near to picture information (Cioca et al., 2008), The proposed approach includes 
a set of sensor gadgets implanted with cameras, fit for getting the pushed picture. The sensor 
contraptions can process the picture and settle on admonishing sign thinking about its choice. While 
passing on sensor contraptions, different parts should be viewed as, recognising thought area. Many 
perceiving contraptions use round consolidation area. Right now, consider the circle model which 
utilises backhanded thought region. In like manner, the position of sensor gadgets plays a 
fundamental movement for any checking structure. Recorded as a printed version, clear WSN fuse 
area improvements strategies have been proposed (D'Souza et al., 2011). 
 Along these lines, we pick a framework, based way of thinking, which disengages the locale into 
various blocks, and every sensor community is placed at the purpose of combination of the blocks. 
That may limit, based picture division is a least troublesome methodology used to make the twofold 
picture. We considered mean power a driving force as slice off to make the equivalent picture. Given 
the twofold picture, foundation and cutting edge are rep hated by significantly separating pixels 
autonomously. The pixels are mentioned liable to compel respects. Right now, thresholding plan 
(GTS) is utilised considering the way that foundation and frontal zone are strong in their capacity 
respects over the whole picture. The possibility of in general thresholding is to utilised single edge 
for making a twofold picture which decreases multifaceted information nature. Regardless, when 
the modernised pictures are being set up by applying two or three activities, it presents the flaws 
and aggravation.   
 
2. Materials and Method 
 
Related Works 
 

Yawut & Kilaso (2011), on their paper “A Wireless Sensor Network for Weather and Disaster 
Alarm Systems”, depicts the most recent couple of years, the events of cataclysmic events have been 

keeping transforming us, harming property and ways of life from multiple points of view. Here, we 
present a framework that can be utilised to keep huge harm from catastrophic events. In this 
framework, a remote sensor arranges dependent on Zigbee/IEEE802.15.4 standard is used as a 
climate station organise sending climate data and debacles' alarms. The climate data is broke down 
by utilising choice tree methods to report the fiascos' cautions. This proposed framework exploits 
remote sensor systems which can impart signs over far separations by utilising a working topology, 
this exchanges the information and devours low force. Along these lines, this framework can be 
introduced in areas that are hard to design or have no entrance to power. 

Keoduangsine & Goodwin (2012), on their paper entitled “An Appropriate Flood Warning System 
in the Context of Developing Countries” depicts the Flood cautioning frameworks have been created 
and applied worldwide in both created and creating nations utilising various methodologies and 
advancements. All things considered individuals in the flood chance zones keep on being influenced 
by floods; these influences incorporate broad property harm and death toll. In creating nations, the 
flooding impacts have been more unsafe than in created nations for a similar seriousness of flood. 



39 

  

A Decentralised Disaster Dectection Approach using Image Data  

(R Amutha, Nischitha D, NK Azad, Priyanka B, Sowmya S) 

Various components add to these misfortunes, for example, the information assortment process, the 
flood cautioning channels and an unseemly innovation adaptation. This paper audits the strategies 
of various flood notice frameworks, examines factors adding to the broad harm to property and 
death toll in creating nations, lastly the paper makes proposals, reaches inferences and recommends 
future work. Record Terms—Developing nations, flood strategies, flood cautioning framework. 

Ramesh (2014) on the paper “Wireless Sensor Network for Landslide Detection” depicts the 
intensity of remote sensor organise innovation has given the capacity of growing huge scope 
frameworks for continuous monitoring. This paper portrays the development of a remote sensor 
arrange framework for avalanche location in the Idukki region of the southern territory of Kerala, 
India, an area known for its overwhelming precipitation, steep inclines, and successive avalanches. 
The organisation and information recovery or assortment from geophysical sensors, the plan, 
improvement and arrangement of WSN, the advancement of information assortment and total 
information calculations required for the system, and the system prerequisites of the conveyed 
avalanche recognition framework, information examination framework and so on has been talked 
about in this paper. Methods, flood cautioning framework. 

Basha (2007) on the paper "Structure of early notice flood identification framework for creating 
nations" delineates the making countries, flooding on account of destructive occasions, for instance, 
hurricanes and shudders realise monstrous human life and property loss. Regardless, the extent of 
early notification structure game plans presents a bunch of conflicting requirements including cost 
and steadfast quality and makes a couple of captivating issues from factors as different as 
imaginative, social, and political. The multifaceted nature of these systems and prerequisite for 
independence inside the setting of a making country while remaining suitable and accessible by 
non-specific staff gives a test not routinely settled inside made countries, significantly less the 
making. In the wake of portraying this issue, the paper discusses a proposed answer for the issue, 
starting tests in completing the course of action, and activities learned through that work. 

Cioca et al. (2008), on their paper “SMS Disaster Alert System Programming”, depicts that the 
floods are regular wonders that significantly influence the improvement of human culture, as they 
are the most boundless fiascos on the planet and they cause the best property and human 
misfortune. The flood cautioning framework introduced in this paper gives a solid and viable 
arrangement, which is integral to existing customary notice frameworks; it utilises data and 
correspondence innovation and specific gadgets. 

D'Souza et al. (2011) on the paper "Convention Implementation for the Short Message Service 
over IP" portrays to acclimate a philosophy with giving Short Message Service over Internet 
Protocol (SoIP) coordinate, which is coordinated to adaptable or touchy telephone clients related 
over IP form. The proposed procedure depends after sending SMS direct to the Short Message 
Switching Center (SMSC) utilising the Short Message Peer to Peer (SMPP) correspondence appear 
over the IP plan.  

Sharif & Hashmi (2006), on their paper “Use of Remote Sensing and GIS in flood forecasting and 
early warning system for Indus basin” depicts that GIS and remote detecting advances empower us 
to deal with the unpredictability associated with the turn of events and support of such enormous 
frameworks. The principle highlight of such frameworks is the simple fuse of changes to the 
framework. The impact of a correction in strategy at any phase of the framework advancement 
lifecycle doesn't spread to each other phase of the framework subsequently taking into account the 
gradual turn of events. Besides, the reserve funds in time and venture cost can't be focused on 
additional as utilisation of satellite innovation supplements ordinary designing strategies for 
information assembling and lead to more data-rich frameworks. 
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Disaster Detection Methodology 
 
A. Sensor Networks for Flood Detection 
 
 In this evaluation, the upsides of wans are taken to profit air watching stations (Yawut & Kilaso, 
2011). Different sensor stations basic responsibility is to assess and send limits through a remote 
system server. WSN has been utilised for flood disclosure in Honduras, which is influenced by an 
overwhelming and gigantic downpour and hurricanes. The system was masterminded as a2-level 
structure, a short-go correspondence tie-up inside an 8-km connect as a solitary skip sort out in the 
900MHz band and a minter-bundle correspondence interface with a radio-degree of up to 25 km in 
the 144MHz band (Keoduangsine & Goodwin, 2012). The producers of the paper didn't demonstrate 
information transmission or the advice techniques utilised. Regardless they referenced, as a rule, 
gives the affirmation Of the framework from normal and human calamity, reasonable thought of the 
zone a hazard and sensible measure. Introduced a model of an almost flood prompted framework. 
The structure utilised sensor systems introduced in flood shields. All the huge data and re-
endorsing results are managed into a choice that really solid framework. It urges flood chiefs to pick 
the chosen for the condition concerning a crisis.  
 
B. Early Admonition Framework  
 
 Early caution (EW) is "the structure used to diminish the impact of the disaster which infers its 
capacities as a preventive system (Keoduangsine & Goodwin, 2012) as (1)Risk Knowledge: Risk 
examination gives fundamental information to set requirements for lightening and expectation 
strategies and organising early reprobation systems; (2)Monitoring and Predicting: Systems with 
checking and anticipating capacities give helpful measure fragile the potential issues looked by 
mankind, economies and space; (3)Disseminating Information: Correspondence structures are 
essential for giving notification messages to the potentially affected regions to alarm neighbourhood 
and close by regulatory working environments. The data should be acceptable, reproducible and 
simple to be gotten a handle on by specialists.  
 
C. Electronic and GIS-Based Flood Warning  
 
 A significant assessment of a flood wants a framework for the Dermabrasion has been introduced 
by the UK state. This structure utilises an online framework. Information is amassed relentlessly 
from hydrological study stations and orchestrated with a party of server focus focuses, and from 
that point, the outcomes are made acquirable on customer focus focuses in the control room and 
through remote access.  
 
D. Breaking point Based Picture Division  
 
 Thresholding is the clearest instrument for picture division. Thresholding is utilised to make a 
twofold picture from decrease scale or disguising picture. The twofold picture may lessen the 
information multifaceted nature and adjust the approach of divulgence and assertion. Cut-off based 
picture division can be depicted as to allocate every pixel to one of the two classes: foundation and 
front line. The least inconvenient strategy for getting the twofold picture is to pick an edge from 
arranging models. As of now, consider mean force an inspiring power as an edge (T). Given the 
twofold picture, foundation and frontal district are tended to by high multifaceted nature pixels 
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autonomously. The pixels are distributed to their ability respects. We pick In this work generally 
thresholding plot since closer observe are obvious in their ability regards over the whole picture. 
The responsibility to thresholding check is covering picture which yields twofold picture utilising 
condition i. 
 
f(a, b) = 1, if H(a, b) > T …………i 
0, regardless. 
where f(a, b) and H(a, b) address twofold and remarkable picture independently.  
            
 E. Morphological-Based Smoothness 
 
 Right when modernised pictures are set up by applying different activities, for example, 
thresholding, it might presents some winding what's more, unsettling influence. As necessities are, 
the structure of the picture disintegrates, what's more, imperfections happen in the picture. 
Subsequently, strategies were developed to evacuate such blemishes that decidedly identified with 
the shape and surface of the things. In picture managing, morphological is portrayed as the 
delineation of surface and state of the thing being seen in a picture. Morphological activities depend 
upon set hypothesis and also considers referencing of pixels instead of intensity respects. The 
essential target of advancement is to upgrade the article by size. The expanding of picture (A) and 
structure part (B) can be depicted utilising condition ii. 
 
A ⊕ B = {q|(B )q ∩ A 6= 0}……………..ii  
 
 Regardless, the basic objective of augmentation is to fill openings. Then again crumbling is 
backwards of augmenting. Crumbling diminishes the size of the article. The breaking down of 
picture (A) and structure segment (B) can be described using condition iii.  
 
AB = {q|(B)q ⊆ A}………………………iii 
 
 This way, the principal purpose behind crumbling is to oust the pixels from the twofold picture, 
which are less in size when appeared differently concerning the structure segment. 
 
3. Result and Discussion 

 
A system designing is a model that depicts the structure, and also the view on a structure. A plan 

depiction is a regular delineation and depiction of a system, made with the end goal that supports 
pondering the structures and practices of the structure. 

 
3.1. Input & Output Design       

 
The entirety of the 14 modernised nails to the Uno can be utilised as a piece of information or 

yield, utilising pin mode (), advanced make (), and robotised read () limits. They work at 5 volts. 
Each pin can give or get 20 mA as the proposed working condition and has an inside draw up 
resistor (isolated according to normal) of 20-50k ohm. A limitation of 40mA is worth to stay away 
from perpetual harm to the microcontroller.   

There are a couple of particular pins on the board, namely (1) AREF. It is a reference voltage for 
direct data sources. Utilised with essential reference (), and (2) Reset. It brings line LOW to reset the 
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microcontroller. They are routinely used to add a reset catch to shields which upset the one on the 
board.  
3.2. Framework Design  

 
System setup is the route toward describing the designing, portions, modules, interfaces and data 

for a structure to full fill demonstrated requirements. System arrangement could believe it to be the 
usage of structures speculation to thing progression. The theory is some spread with the sets of 
system assessment, structures plan and systems building.  

In case the more broad subject headway "blends the perspective of displaying, structure, and 
collecting into a lone method to manage thing improvement," by then arrangement the exhibit of 
talking the promoting information and making the arrangement of the thing to be delivered. 
Systems design is along these lines the path toward describing and making structures to full fill 
decided necessities of the customer.  

Until the 1990s systems design had a basic and respected occupation in the data taking care of 
the industry, during the 1990s regulation of hardware and programming realised the ability to 
produce disconnected structures. The growing essentialness of programming running on traditional 
stages has updated the request for programming planning.  

Thing orchestrated examination and structure procedures are transforming into the most 
comprehensively used strategies for PC systems plan. The UML has become the standard language 
in object-orchestrated assessment and structure. It is commonly used for showing programming 
systems and is continuously used for high arranging non-programming structures and affiliations.  

System setup is one of the most critical times of programming improvement process. The 
inspiration driving the structure is to plan the game plan of an issue dictated by the essential 
documentation. Figuratively speaking the underlying stage in-game plan is the structure of the 
undertaking.  

The arrangement of the system is perhaps the most fundamental factor impacting the idea of the 
item. The objective of the arrangement stage is to convey for the most part structure of the item. It 
means to understand the modules that should be in the structure to fulfil all the system necessities 
successfully.  

The arrangement will contain the specific of the impressive number of modules, their 
correspondence with various modules and the perfect yield from each module. The yield of the 
structure strategy is a depiction of the item building. 

 

 
                                                                              
                                      Figure. 1 System Architecture of Flood Detection 
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3.3. Equipment Design  

 
Arduino: Arduino is a widely available microcontroller board. It is composed of specified digital 

and Analog input and output pins and also consists of many varieties of circuits. To an Arduino 
board, we use USB cable along with AC to DC adapter, or it can also be started using the battery. The 
serial monitor is combined with the Arduino software, so that texture file can be transported to and 
from the board. 

Power:- Mechanised operator whose function is to transport power to an appliance. It is also 
turned as a power convertor as it is involved in the conversion process. Electric current will be 
collected as input, and later the power output connections will supply current to other appliances.  

Water Flow Sensor: It is a sensor which calculates the amount of water flowed out through the 
pipe. Through the calculation done by the sensor will get the accurate measurement of the flow 
sensor will use electromagnetic waves to count the flow rate which will provide the accuracy, 
frequency insists value and also quantity of water flow. 

Water Level Sensor: The main purpose of this sensor is to find the level of the water, which is 
collected during the process. This sensor can be used in various ways like the substances can be 
gathered inside the repository or the lake or river. And the measured values will be described in the 
point term, or it can also be a continuous value. 

Rain Sensor Module: Rain sensor is a swapping appliance which will identify the rainfall that 
occurs. So when the rain occurs, the rain sensor will work in such a way that the switch will be 
locked regularly. The rain sensor board is composed of nickel-coated lines, and its processing is 
done on the resistance basis. In the board, there is a PCB that will save the raindrops during the 
working process. During the rainfall time when the drops fall on the board, it will produce a 
correspondence resistance so that will be measured over an operational amplifier. 

Wifi ESP 8266: The ESP8266 will approach a network connection, and it is unified with the 
TCP/IP protocol mass. This component also has the storage ability, and it is mixed with the sensors 
used in the process. 

 

 
  

Figure.2 Hardware Design 
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Data Flow Diagrams: utilised in aiming and archiving procedures or projects. Like different 

kinds of charts, they help envision what is going to happen and in which way we can comprehend a 
procedure, will additionally find more highlights inside the process. There are various sorts of 
flowcharts: each type has its own arrangement of boxes and documentations. The two most basic 
sorts of boxes in a flowchart are: 

1)beginning step, ordinarily called a movement, and signified as a rectangular box. 

2)a selection signified as a precious stone. 

Level 0: A level 0 data stream plot (DFD), in any case, called a setting diagram, shows a data 
structure by and large and underscores the way where it interfaces with external substances. This 
DFD level 0 model shows how such a structure may function inside a  retail business. 

 

                                                 Figure.3 Data Flow Diagram Level 0 

Level 1: A Level 0 DFD is isolated into logically express, Level 1 DFD. Level 1 DFD delineates key 
modules in the structure and information among different modules. Level 1 DFD in like way refers 
to basic systems and wellsprings of data.  

 

Figure.4 Flood Detection Module 
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Figure.5 Human Detection Module 
 

3.4. Algorithm  
 

A.Flood Detection Module 
 
A decentralised visual flood surrounding area structure will be captured using the picture data. 

This module also consists of a group of sensors like rainfall sensors, water level sensor and water 
flow sensor through these sensors we will detect the flood by carrying out the process. The area 
will be split with multiple blocks, and at the centre of the block, the sensor will be placed, which 
will detect the flood. In the process threshold method is used, which will provide the value, and it 
reduces data complexity. Pictures will be classified based on background and foreground by the 
intensity value. 

Next, the Framework of water Segmentation Algorithm is shown as follows. 
 
Requirement: Raw Dataset D0 as picture H(a, b),  
 
Limit ∑, input picture: α, Structure Element: β 
 
Guarantee: Water Segmentation for Flood detection of Image α 
 
1:-for each i ∈ D0 do  
2:-o ← Compute Mean(i,1). (Procedure Mean)  
3:-m ← Compute Mean(i,2)  
4:-c ← Compute Mean(i,3)  
5:-end for  
6:-D ← Binarization (α, ∑). (using Equation: 1)  
7:-M ← Noise Removal (D, β) . (using Equation: 4)  
8:-E← Fill Holes (M, β) . (using Equation: 5)  
9:-yield ← Remove Objects (E, l)  
10:-bring yield back  
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12:-work Remove Objects (E, l)  
13:-No of Pixels ← count(E)  
14:-S ← No Of Pixels- (No Of Pixels ∗ l)  
15:-in ← E-S  
16:-return in 
17:-end work 
 

B. Human Detection Module 
 

Step 1: Image/video acquisition from the camera. 
Step 2: Convert video to frames. 
Step 3: Store images of each animal as a database which is used as a training set for our program. 
Step 4: Compare camera captured frames with the database. 
Step 5:Use image read function to read the image, and Preprocessing is done on that image. 
Perform Blob detection on the frame and blobs are matched with images from training 
database images. 
Step 6: Check if it is matching or not. 
Step 7: An array is created, and the program is written for each animal to be identified. 
Step 8:We use if statements to increment count when identified. 
Step 9: we obtain the results of Identification and Reckoning of Livestock. 

 
3.5. Result 
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4.  Conclusion 

 
By utilisation of Wireless Sensor Network, we can interface any sensors such as geophysical 

sensors effectively for the security of our on occupation just as country's riches. This paper talked 
about a proto-model of NODE structure of 'Flood Early Warning' which critical particularly in 
substantial precipitation and sloping zones. The WSN organisation prompts to get to a considerable 
sensors data by utilising Ethernet, wifi, Satellite or some other remote convention the risk hint could 
be passed to the close by towns and to the administration authorities. 

Right now framework on flood checking is planned and executed utilising IOT Modem and 
Level and Flow Sensor. The framework is actualised and tried in the lab. The yielded result is gotten 
and being confirmed by cross-checking it with the assistance of the bell as a caution to mean the 
peril level when the water gets expanded and show on the LCD. This plan can be of incredible 
assistance, all things considered, in the flood inclined territory particularly close to the stream and 
dam. 
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