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Abstract 

Flood is an unavoidable natural disaster in India, causing heavy flow of traffic and can also cause severe damage to properties 

and lives. For this reason, we created a flood detection system to monitor rising water in residential areas. Using ultrasonic 

sensor, we created flood level sensing device which is attached to Node MCU controller to process the sensor’s analog signal 

into a usable digital value of distance. The user can get real-time information on monitoring flooded roads over SMS based 

service. Flood height is determined by subtracting the sensor’s height with respect to the floor minus the sensed distance between 

the sensor and the flood water. Natural disasters can cause losses, both assets and objects can even take lives. Convolutional 

Neural Network is one of the developments of Artificial Neural Networks for image classification, image segmentation, and 

object recognition with high accuracy and high performance. CNN can learn to detect various images according to images from 

the dataset studied. So to reduce the number of losses, the System is designed for detecting victims of natural disasters using the 

CNN method.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Flood occurs when water overflows from the river, lake or from heavy rainfall and it can happen at any time of the year. 

Flooding can be very dangerous, when floods happen in an area that people live, the water carries along objects like houses, cars, 

furniture and even people. It can wipe away property, trees and many more heavy items. Both motorists and computers are 

getting stuck in a flooded areas and getting lost in finding possible routes just to go to their destinations. When the flood occurs, 

the ultrasonic sensor will sent signal to the microprocessor circuit and the sense water level will be display in the user interface 

and it will automatically send a Short Message Service (SMS) to those recognized residents and it will continue update until the 

water level detected returns to normal. The process repeats as the water level continuous to rise the idea of an SMS based 

warning system was proposed because of mobile phones. Natural disasters are un expected events. Therefore rapid and 

appropriate disaster evacuation is needed so that victims of natural disasters can be immediately evacuated and rescued, but in 

the evacuation process there are often obstacles, such as disconnection of telecommunications networks, poor weather 

conditions. Based on these problems, this final project is designed so that the SAR team can find out the victims of natural 

disasters quickly and efficiently and assist the deployment of SAR teams in the evacuation process using the assistance of an 

unmanned aircraft (UAV). The detection method uses one branch of computer science that allows a system to detect desired 

objects, in this case, the object in question is human. This branch of computer science is called artificial intelligence with 

developments in the field of image processing, processing that is object detection that is implemented on a mini computer that 

can detect the presence of certain objects. Object detection is meant to detect victims of natural disasters with predetermined 

objects, namely the overall pattern of the human body. 

II. LITERATURE SURVEY 

From [1] we have used the concept of predicting water level in urban areas using ultrasonic/passive infrared Flash Flood Sensor 

networks which uses supervised learning. 
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[2] has used the Internet of Things by Deploying Wireless Sensor Networks for weather and disaster alarm systems. 

[3] has used the concept of Flood Warning System by installing the sensors in developing countries. 

[4] uses the concept of Flooding Strategy for discovering floods by using idea of wireless sensor network for detection. 

[5] uses the concepts of Internet of things by having SMS disaster alert System programming by using Arduino in monitoring 

floods. 

[6] Uses the concepts of protocol implementation system for the short message service over Internet Protocol. 

[7] Uses the Concepts of Microcontroller – based intelligence system for a real time flood alerting. 

[8] Uses the Concepts of Remote sensing and GIS for flood forecasting and early warning system for Indus river basin 

[9] the Algorithm Convolutional Neural Network which is a part of Artificial Neural Network in detecting the victims who are 

caught in natural disaster affected areas 

III. SYSTEM ARCHITECTURE 

 
Fig. 1: System Architecture. 

System design is the process of defining the architecture, components, modules, interfaces and data for a system to satisfy 

specified requirements. System design could be seen as the application of systems theory to product development. Object-

oriented analysis and design methods are becoming the most widely used methods for computer systems design. The UML has 

become the standard language in object-oriented analysis and design.  

 ARDUINO 

 
Fig. 2: Arduino Board. 

Arduino Uno is a microcontroller board based on the ATmega328P. It has 14 digital input/output pins (of which 6 can be used as 

PWM outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB connection, a power jack, an ICSP header and a reset button. It  

contains everything needed to support the microcontroller; simply connect it to a computer with a USB cable or power it with an 

AC-to-DC adapter or battery to get started. You can tinker with your UNO without worrying too much about doing something 
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wrong, worst case scenario you can replace the chip for a few dollars and start over again. "Uno" means one in Italian and was 

chosen to mark the release of Arduino Software (IDE) 1.0. The Uno board and version 1.0 of Arduino Software (IDE) were the 

reference versions of Arduino, now evolved to newer releases. 

 Bread Board 

A project board is a construction base prototyping of electronics. Originally it was literally a bread board, a polished piece of 

wood used for slicing bread. In the 1970s the solderless breadboard (AKA plugboard, a terminal array board) became available 

and nowadays the term "breadboard" is commonly used to refer to these. "Breadboard" is also a synonym for "prototype". 

 
Fig.3: Bread Board. 

 Buzzer 

A buzzer or beeper is an audio signaling device, which may be mechanical, electromechanical, or piezoelectric. Typical uses of 

buzzers and beepers include alarm devices, timers and confirmation of user input such as a mouse click or keystroke. Buzzer is 

an integrated structure of electronic transducers, DC power supply, widely used in computers, printers, copiers, alarms, 

electronic toys, automotive electronic equipment, telephones, timers and other electronic products for sound devices. Active 

buzzer 5V Rated power can be directly connected to a continuous sound, this section dedicated sensor expansion module and the 

board in combination, can complete a simple circuit design to "plug and play”. 

 
Fig. 4: Buzzer 

 LCD 

A liquid crystal display (lcd) is a thin, flat panel used for electronically displaying information such as text, images, and moving 

pictures. Its uses include monitors for computers, televisions, instrument panels, and other devices ranging from aircraft cockpit 

displays, to every-day consumer devices such as video players, gaming devices, clocks, watches, calculators, and telephones. 

Among its major features are its lightweight construction, its portability, and its ability to be produced in much larger screen 

sizes than are practical for the construction of cathode ray tube (crt) display technology.  

 
Fig. 5: LCD Display 
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IV. METHODOLOGY 

The design of a WSN involves of a set of nodes for sensing and a base station that link with each other and collects confined data 

to make actual results about the environment. The wireless sensor node involves of an Arduino micro controller, sensors and 

wireless transceiver. Sensing unit senses the flow of water, temperature, and its level. The sensor nodes are connected to arduino 

and programmed accordingly to transmit information using wireless systems. Each node will update its information in regular 

intervals and data stored in the BLYNK Cloud. The main hardware components are Arduino, rainfall Sensor, Flow Sensor. 

 CNN Algorithm 

A convolutional neural network (CNN) is a special architecture of artificial neural networks, proposed by Yann LeCun in 1988. 

CNN uses some features of the visual cortex. One of the most popular uses of this architecture is image classification. For 

example Facebook uses CNN for automatic tagging algorithms, Amazon for generating product recommendations and Google 

for search through among users’ photos. 

 
Fig. 6: First Layer of CNN 

The network will consist of several convolutional networks mixed with nonlinear and pooling layers. When the image passes 

through one convolution layer, the output of the first layer becomes the input for the second layer. And this happens with every 

further convolutional layer. 

 The nonlinear layer is added after each convolution operation. It has an activation function, which brings nonlinear property. 

Without this property a network would not be sufficiently intense and will not be able to model the response variable (as a class 

label). 

 The pooling layer follows the nonlinear layer. It works with width and height of the image and performs a down sampling 

operation on them. As a result the image volume is reduced. This means that if some features (as for example boundaries) have 

already been identified in the previous convolution operation, than a detailed image is no longer needed for further processing, 

and it is compressed to less detailed pictures. 

 
Fig. 7: CNN Model 

 After completion of series of convolutional, nonlinear and pooling layers, it is necessary to attach a fully connected layer. This 

layer takes the output information from convolutional networks. Attaching a fully connected layer to the end of the network 

results in an N dimensional vector, where N is the amount of classes from which the model selects the desired class. 
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 Water Flow Sensor Module 

This sensor sits in line with your water line and contains a pinwheel sensor to measure how much liquid has moved through it.  

There’s an integrated magnetic hall effect sensor that outputs an electrical pulse with every revolution. The hall effect sensor is 

sealed from the water pipe and allows the sensor to stay safe and dry. 

 We have as example Arduino sketch that can be used to quickly test the sensor, it will calculate the approximate flow of water 

in liters/hour. The pulse signal is a simple square wave so its quite easy to log and convert into liters per minute using the 

following formula. 

Pulse frequency (Hz) / 7.5 = flow rate in L/min. 

 
Fig.8: Water Flow Sensor Module. 

 Water Level Sensor 

The water level which we are using is Normally Close Type and Corrosion Free Material with Advance Magnetic Technology 

this level sensor operates mainly on 2 to 12VDC and Current 5 to 50mA DC, its Maximum Switch Current is 500 mA (DC) and 

Maximum Switch Watt is 10W. Water level is measured in three different level by using this sensor Water level sensor is 

typically used to measure the depth/level of liquid in a container. As the water rises and reaches the highest Level of which is 

also known as the danger level it works to send the message through IOT. 

 
Fig.9: Water Level Sensor 

 Rain Sensor Module 

The rain sensor module is an easy tool for rain detection. It can be used as a switch when raindrop falls through the raining board 

and also for measuring rainfall intensity. The module features, a rain board and the control board that is separate for more 

convenience, power indicator LED and an adjustable sensitivity though a potentiometer. 

The analog output is used in detection of drops in the amount of rainfall. Connected to 5V power supply, the LED will turn on 

when induction board has no rain drop, and DO output is high. When dropping a little amount water, DO output is low, the 

switch indicator will turn on. Brush off the water droplets, and when restored to the initial state, outputs high level. 

 
Fig.10: Rain Sensor 
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 Wi-Fi ESP 8266 

ESP8266 offers a complete and self-contained Wi-Fi networking solution, allowing it to either host the application or to offload 

all Wi-Fi networking functions from another application processor. 

The ESP8266 Wi-Fi Module is a self-contained SOC with integrated TCP/IP protocol stack that can give any microcontroller 

access to your Wi-Fi network. The ESP8266 is capable of either hosting an application or offloading all Wi-Fi networking 

functions from another application processor. Each ESP8266 module comes pre-programmed with an AT command set 

firmware. The ESP8266 module is an extremely cost-effective board with a huge, and ever growing, community. 

 
Fig.11: Wi-Fi Module 

V. RESULTS 

A result is the final consequence of actions or events expressed qualitatively or quantitatively. Performance analysis is an 

operational analysis, is a set of basic quantitative relationship between the performance quantities. In the Flood Prediction after 

the threshold value of sensor is reached then an intimation is sent through Wi-Fi about the occurrence of flood in the specified 

locality so that life’s and assets of people are saved. 

In the Disaster Victim Detection module the drone images and footages are processed to check whether any victims are caught in 

that specified area. 

 
Fig.12:  Screenshot of Disaster Victim Detection 
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VI. CONCLUSION AND FUTURE WORK 

It is impossible to predict how and when the Natural Disasters occur. The cause Natural Disasters depend on various factor ex: 

Water level in water bodies, Rainfall etc. In this project we have considered the water level in dams by installing various sensors, 

we get water level so that continuous monitoring is done, if the threshold value of sensor gets exceeded an intimation about the 

flood is sent. This project also aims at identifying the victims in the Disaster affected areas by using CNN (Convolution Neural 

Network) which is a part of ANN (Artificial Neural Network). The predicted result came out to be 97.7722% accurate. 

The main objective has been to provide an insight to the application of Artificial Intelligence and IOT (Internet of Things) in 

the field of Flood Prediction and Disaster Victim Detection. While several constraints were present due to the academic nature of 

our work, this system can be expanded upon or utilized for practical usage in the field by the authorized personnel without any 

restrictions. 
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