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Abstract 
 
The design and development of low-cost system for real 

time monitoring system in smart cities like water quality, 

environmental monitoring, traffic control by using IoT. In 

this project a low cost wireless sensors like solenoid valve 

for controlling the water flow in the pipeline is used. Live 

image sensors to monitor the current traffic condition on 

roadside. Flow sensor is to find out how much water is 

consumed by each house. So, our devices are low in cost, 

highly efficient and flexible. These are connected to 

Raspberry pi core controller and IoT module. Finally, 

sensed values viewed and controlling is performed by 

internet and also through Wi-Fi to mobile devices. Smart 

Traffic System (STS) is a one of the important aspect for 

future smart city. STS is highly configurable to provide 

better quality of service for public traffic 

management.STS provides better service by deploying 

traffic update instantly. For every 500 meters, low cost 

vehicle detecting sensors are fixed in the middle of road. 

Public traffic data is attained quickly and is sent for data 

processing, using IoT. Further, this real time streaming 

data is sent for Big Data analytics. There are several 

analytical scriptures to analyze the traffic density and 

provide solution through predictive analytics. 
 

Keywords: Internet of Things;Management;Smart Traffic 

Management System;Environmental Control. 

 

1. INTRODUCTION 

Internet of Things (IoT) is a recent communication 
parameter, where the objects of everyday life will be 
equipped with microcontrollers, transceivers for digital 
communication. A smart city is an urban improvement 
vision to incorporate various Internet of Things (IoT) and 
Communication Technology (ICT) arrangements in 
Benefits, neighborhood offices data frameworks, schools, 
libraries, transportation frameworks, clinics, power plants, 
water supply systems, waste administration, law 
requirement, and other group administrations. The concept 
of a smart city has become even more popular. IOT is 
transforming a wide range of services in different domains 
of urban life by developing home automation applications, 
improving public transportation, and creating intelligent 
smart grid systems. Using an Arduino as an intermediate 

device of controlling and converting the analog data to 
digital data, thereby the Arduino is connected to raspberry 
Pi Zero and finally there is a transmitter (Wi-Fi) which is 
connected to Thingspeak configured PC to store and 
analyse the real time data for further use. This idea is 
implemented in this paper through the help of sensors and 
raspberry pi zero. In this way, three major parameters i.e, 
water, air, traffic can be controlled and monitored 
periodically. 

2. PROPOSED SYSTEM 

In the proposed system, the following sensors exist, 

Water-Flow sensor is to find out level of water 
consumption in every house and solenoidal valve is to 
Automatic Closing of the pipe. 

Traffic-Image sensor is used to monitor the current traffic 

conditions along the roadsides which will be usefull for 

real time analysis of traffic vehicular density monitoring 

and thus leading to proper analyzing of the occurring 

traffic. 

 

Environment-Wireless Sensors are used in analyzing the 

air pollutants data from different sensors (Gas sensors, 

Temperature and Humidity) and locations of those areas by 

GPS module.This whole system will act as live sensing 

metabolism for the proper guidance of the smart cities. 

 

3. IMPLEMENTATION 

 

3.1 WATER AND AIR QUALITY MONITORING  

 

In real time water quality monitoring faces various 

challenges due to global warming limited to water 

resources, growing population, etc. Hence there is need to 

develop better methodologies to monitor the quality 

parameters of water in real time. The water quality 

parameters related to pH measurement which refers to the 

concentration of  hydrogen ions. It shows the water is 

acidic or alkaline. PH level of pure water is 7, values less 

than 7 pH are acidic and those with level more than 7 pH 

are alkaline in nature. The values of pH ranges from 0 -14 

PH. For drinking purpose it should range as 6.5- 8.5 PH, 

Turbidity generally measures larger number of suspended 

particles in water which are invisible. Higher the turbidity 

higher the risk of diarrhea and cholera. If the turbidity 

value is low it implies the water is clean. Temperature 
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sensor measures whether the water is, hot or cold. Flow 

sensor are used in measuring the flow of water. Water 

quality monitor done in by traditional methodologies 

involves the manual collection of water samples from 

varied locations. 

 

 

Figure.1 Block Diagram of Water and Air Quality Monitoring 

 

In this, the theory on real time monitoring on quality of 

water in IoT environment has been discused. The overall 

block diagram of the proposed system is well explained. 

Each of which the system blocks are explained in detail. 

In this block diagram proposal several different sensors 

(temperature, pH, turbidity, flow) are connected to core 

controller. The core controller would be accessing the 

sensor values and processing them to transfer the data 

through internet. Arduino is used as a core controller. The 

sensor data can be viewed on the internet through Thing 

Speak IoT platform. 

 

 

3.2 TRAFFIC CONTROL SYSTEM: 

 

 
 

Figure .2 Traffic Control System 

The work is sub-divided into 4 parts.The first part is to 

process the video signal and image acquisition from fixed 

camera using PYTHON OPEN CV. The second part is to 

select the targeted area of which the vehicles could be 

present by using image cropping technic.The third part is 

the object detection which is done by enhancing the 

features of the image. Finally, the last part is the density 

counting in which the count of the number of vehicles has 

been shown. The overall system's block diagram is 

illustrated below. 

 

 
Figure .3 Steps in Traffic Control System 

 
 

3.2.1 GAUSSIAN IMAGE 

 

The work starts with processing the live video using 

camera is stationary, which is used in to extract the frames 

continuously from the real time video coming from the 

stationary camera. This raw digital data can be processed 

further by converting the images from RGB (Red-Green-

Blue) to grayscale the image of a vacant road when there 

is no vehicle present; this image is reference image. 
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Figure.4 Gaussian image 

 

The captured image has been blurred using Gaussian 

scale. 

 

3.2.2 RGB to GRAY Conversion: 

Color (RGB) image converted to gray format to detect the 

edges correctly. 

 

 
Figure.5 Gray scale 

 

3.2.3 Image Dilation: 

After applying Canny edge detection method there are gaps 

between the edge segments of the    images. These broken 

edges do not dilate the outline of the vehicles clearly. Dilation 

operation to fill in the gaps between edge segments 

preserving the details of the vehicle has been used. 

 
 

Figure.6 Image Dilation 

 

3.2.4 Image Cropping 

 

The purpose of cropping the image is to identify the road 

region where the vehicles are present and exclude the 

unnecessary background information is fixed in every 

frame of the live video because the camera used to be 

stationary. To crop the required area, reference image has 

been used, First we created a binary image of having then 

shaded white the road area, and shaded black the leftover 

region 

 

3.2.5 Traffic Density 

 
The next step is to calculate the traffic density in the 

desired area. In order to determine the traffic density, first 

the vehicles has been marked and then counted in 

numbers. In order to count the number of vehicles. In 

order to consider a connected region as a vehicle, a 

minimum threshold has been defined. However, it is 

possible to detect vehicles in more than one region using 

the above criteria. To overcome this problem, The 

overlapping bounding boxes of the selected regions had 

been found and thus filtered out smaller and highly 

overlapping regions. The results are where each detected 

vehicle is surrounded by a bounding box and the top-left 

region indicates the number of vehicles detected on the 

road 

 
 

Figure 7: Vehicular Detection 
 

4. SENSORS 

 

4.1 TEMPERATURE SENSOR 

 

To analyze the coldness or hotness of a product, the 

Temperature sensor is designed. The output of an IC 

temperature sensor is with proper value to the temperature 

(°C).  
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4.2 TURBIDITY SENSOR 
 

Turbidity is the cloudiness or haziness of a fluid which is 

produced by a large number of independent particles that 

are generally invisible to the visible eye, like smoke in air. 

Turbidity is the main methodology of measuring the 

quality of water. The light being scattered due to the 

suspended solids in water is measured by the help of 

turbidity sensor.  

 

 
Figure .8 Turbidity Sensor 

 

4.3 FLOW SENSOR 

 

 Flow sensor is used in the measuring of the flow of water 

. This sensor basically consists of valve body which is 

made of plastic, a rotor and a Hall Effect sensor. The 

pinwheel rotor would rotate when the liquified water 

flows through the valve and its speed would be directly 

proportional to the flow rate. The Hall Effect sensor 

usually provides an electrical pulse with every revolution 

of the pinwheel rotor. 

 
Figure.9 Flow sensor 

 

 

4.4 WATER SENSOR  

 

A water detector is an electronic device that is designed 

to detect the presence of water and provide an alert in 

time to allow the prevention of water leakage. A common 

design is a small cable or device that lies flat on a floor 

and relies on the electrical conductivity of water to 

decrease the resistance across two contacts. The device 

then sounds an audible alarm together with providing 

onward signaling in the presence of enough water to 

bridge the contacts. These are useful in a normally 

occupied area near any infrastructure that has the potential 

to leak water, such as HVAC, water pipes, drain 

pipes, vending machines, dehumidifiers, or water tanks. 

 
Figure.10 Water Sensor 

 

5. CORE CONTROLLER 

 

5.1 RASPBERRY PI ZERO 

 

The raspberry pi comes ready with an inbuilt Wi-Fi port 

which makes the system easier for IOT applications. This 

is one of the reasons why the pi is the device of choice for 

things like personal web servers, printer servers and 

VPN's. 

 
Figure.11 Raspberry Pi Zero 

 

The Arduino has a lower rates of clock speed compared to 

Raspberry pi that is 40 times slower than pi. The RAM of 

raspberry pi is12, 800 times larger compared to Arduino 

board. This is the only reason for switching raspberry pi 

instead of Arduino board since they are more 

advantageous for IOT applications. 

 

6.IOT ANALYSTIC PLATFORM 

 

6.1THING SPEAK 

 

Thing Speak is an IoT analytics platform service that 

allows you to aggregate, visualizing , and analyzing of 

live data streams in the cloud. Data could be sent to Thing 

Speak from your devices, create instant visualizations of 

real time data analyses , and sends alert using web 

services like Twitter and Twilio. With MATLAB 

analytics inside Thing Speak, MATLAB code to perform 

preprocessing, visualizations, and analyses can been 

written and executed. Thing Speak enables engineers and 

scientists to prototype and build IoT systems without 

setting up of servers or developing web software. 
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7.RESULT AND DISCUSSION 

In the project Temperature Sensor,Gas sensor, flow 

Sensor and ADC have been utilized. All these sensors are 

associated with ADC and after that, the ADC changes 

over these simple contributions to computerized yields. 

Then the advanced yield is given to the Raspberry Pi zero. 

  

Figure.12 Experimental Setup 

After that  to the Raspberry pi zero OS  is opened using 

VNC viewer. 

 

Figure.13 VNC viewer 

In the Raspberry pi OS while the program runs using 

terminal window the output is shown. 

 

Figure.14 Output In Raspberry pi OS Terminal 

Finally, the sensed data is uploaded from Raspberry pi 

zero to the IoT data analystic platform Thing Speak. In 

this Platform the chart valuses has been  analyzed.  

 

Figure.15 Flow Chart From Thing Speak Platfom 

8. CONCLUSION 

 

In recent years, the need for management functionalities 

and resource provisioning strategies for smart cities is 

increasing due to the deployment of IoT use cases.Smart 

cities aim to provide applications and services based on 

real-time data retrieved from different devices placed all 

around the urban area. Proper resource provisioning 

capabilities are required to minimize resource costs. 

Therefore, in this paper, a low-cost system for real time 

monitoring system in smart cities like water quality, 

environmental monitoring, traffic control by using IoT has 

been developed. In this project we used low cost wireless 

sensors like solenoid valve for controlling the water flow 

in the pipe line.These are connected to Raspberry pi core 

controller and that of IoT module. Finally, sensed values 

viewed and controlling is performed by internet and also 

through Wi-Fi to mobile devices. 
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