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ABSTRACT: Smart city is the designation given to a city that incorporates information and Communication
Technologies to enhance the performance of urban services. It uses smart system characterized by the interaction
between infrastructure and technology. Now a day, Technology is improving rapidly which can be useful for the cities
to work smart and reduce the work force. A city consists of many departments to monitor and control different
sectors. The project mainly focuses on prompt actions, timeliness and hence reduces the work force. The objective
is to control all those sectors in the city from one centralized station. The Dams, Traffic signals, Pipelines and the
streetlights are controlled from one place where the parameters, which are used as criteria controlling those, can be
obtained from each of the sources with the help of the sensors. This technology uses an loT platform such as
Adafruit. Each sector sends its state to the control station from which the authorized persons can control them.
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I. INTRODUCTION

Technology is the main invention that gathers the techniques, skills, processes and knowledge to make the urban
services better. Now-a-days technology is developing rapidly leading a way for a great future. The assumption is that
the future will be with more technology with cities, which incorporates information and communication
Technologies to enhance the quality and performance of urban services.

Internet of Things (loT) is the interconnection of different devices via the Internet, embedded in everyday objects,
enabling them to send and receive data. Itis a computing concept that describes the idea of the connection of
everyday physical objects and the internet and being able to identify themselves to other devices.

The basic concept of the project is to centralize the control stations to form a single station where all the sectors
can be monitored and controlled from the station. Generally, a city consists of many departments to monitor and control
different sectors. The project mainly focuses on prompt actions, timeliness and hence reduces the workforce.
The objective is to control and monitor different sectors in the city from a single centralized control station. The project
consists of four modules where it can be applicable. Dams, pipeline, streetlights and traffic signals of a city are
controlled and monitored from one station. An 1oT platform ‘Adafruit’ is used to do both monitoring and
controlling. The main objective of this paper is to create a Centralized Control Station using IOT system
that helps to reduce human interaction and to achieve the smart city vision. The smart cities provide effective and
efficient handling of resources. Due to the rapid growth of the population in urban cities, services and infrastructure
are required to provide the necessities of the city residents. On the basis, there is a significant increase for
digital devices, since all devices can communicate by interconnecting with each other on the Internet.
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Il. EXISTING SYSTEM

The existing system is that the Dam, Pipeline, Solar street lights, Traffic signal controller, etc. are controlled
manually. In Dams, the water level is measured in TMC (Thousand Million Cubic feet). To measure the water
level, the depth is observed by a person and reports it to the higher official. Hence, the head of the department
should get permission to control the Dam gates which is a long process. In Traffic signals, a technician changes the
code of the signal in which the person should visit the area and connects the signal controller with the system. In
pipelines, the employee manually opens or closes the pipeline. Each sector is monitored and controlled in that
region. This requires more workforce and time.

I1l. PROPOSED WORK

The project consists of four modules which are connected to the MQTT server via internet.
1. Dam
2. Pipeline
3. Streetlight
4. Traffic Signal

As far as MQTT server is concern, each of the module consists of a publish value (the sensor value) and a
subscribe value (the output from the Adafruit MQTT server). The MQTT acts as a broker for connecting multiple
devices. The Adafruit webpage consists of many blocks for input and output. The sensor units in the projects send the
data from the node mcu esp8266. A person from the control station controls the controllable units. The control signals
are transmitted via internet and the signals are received by the nodemcu esp 8266. The MQTT server is the key to
connect all the devices through the internet. Each of the module is connected to the nodemcu esp8266 with which they
are monitored and controlled by the MQTT server. The project uses Adafruit MQTT server as it is user friendly and
open source server.

Centralized Control Station

Pipeline

lights

Figure 1: Block Diagram

A. Dam:

For Dams, a slider indicates the water level and two separate momentary buttons controls the Dam gate. The
Ultrasonic sensor measures the water level. A dc gear motor controls the Dam gate. The L293 motor driver is used to
drive the motor in clockwise and anti- clockwise directions.

B. Pipeline:
For Pipelines, a gauge indicates the water flow rate and an ON- OFF switch controls the valve. The water flow is
measured using flow sensor, which works under the principle of Hall Effect. The water flow can be controlled by a
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Solenoid valve which opens when 12 to 24V is given. Hence, for a switch to withstand 12V to 24V, a Relay
module is used.

C. Street lights
For Streetlights, a small gauge indicates the light intensity and ON- OFF switch controls the Streetlights. The LDR
module (Light Dependent Resistor) measures the light intensity.

D. Traffic light Controller:

For Traffic Signal, a text block in the Adafruit server sends the string to the controller. The controller receives the string,
which is of integer values separated by spaces. According to the string received, the green signal will glow. The
string received is the delay time of which the green light glows.

DAM water level

CO—

41

Pipeline Water flow

light level

Figure 2: Adafruit server [Centralized Control Station]

The figure 1 represents the Adafruit server, which serves as the platform to monitor and control all the modules. The
figure 2 represents the four module, which are connected to the MQTT server.

IV. SYSTEM COMPONENTS
A. NodeMCU ESP8266
The Nodemcu esp8266 is a microcontroller designed by Expressive Systems. It has an inbuilt Wi-Fi module. Lua
scripting language is used in this firmware. It is a Single- board microcontroller. It has XTOS operating system. It

has 128KB memory and 4MB storage. It is SoC integrated with Tensilica Xtensa LX106 core. It is widely used in
loT applications.
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ModeMCU V1.0

Figure 3: Nodemcu esp8266 pin configuration

Inbuilt Wi-Fi module

Voltage:3.3V.

Wi-Fi Direct (P2P), soft-AP.

Current consumption: 10uA~170mA.

Flash memory: 16MB max (512K normal).

Integrated TCP/IP protocol stack.

Processor: Tensilica L106 32-bit.

Processor speed: 80~160MHz.

RAM: 32K + 80K.

GPIOs: 17 (multiplexed with other functions).
Contains one Analog to Digital input with 1024 step resolution.

Output power is +19.5dBm in 802.11b mode

Supports 802.11 b/g/n.

B. Module 1- Dam:
1. Ultrasonic sensor:
Ultrasonic sensor works under the principle of ultrasonic reflection in which the ultrasonic waves are
transmitted, reflected by the obstacles and received. The time form the transmission to the reception is noted, which
gives the distance of the object. Here the ultrasonic sensor is used to find the depth of the water in the dam.

The distance is measured using a formula
Distance = %*T*C
Where T- time between emission and reception

C- Speed of sonic waves
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2. Motor Driver (L298):
A motor driver is current amplifier that takes a low current signal as a control signal and controls the motor, which
drives in high current. The main function of the motor driver is to convert low current to high current signals.
The L298 is an integrated monolithic circuit
Multi watt and powerSO20 package.
Contains two enable pins.
Operating voltage: 4.5 to 36V.
Compactible.
High Noise Immunity Input.
Output current 1A per channel

l i 1 — CURRENT SENSING B
14 A DUTPUT 4
@7 13 ] OUTPUT 3
2 INPUT 4
T ] EMABLE B
i IMPLIT 3
& o LOGIC SUPPLY VOLTAGE Vo
Multiwatt1s A
B GND
d} 7 2 INPUT 2
[ 2 EMABLE A
- INPLIT 1
4 3 BUPPLY VDLTAGE Vg
@_ 3 b DUTPUT 2
2 OUTPUT 1
2 [ L~ 1 | CLIRAENT SENSING A

Figure 4: motor driver pin configuration

C. Module 2- pipeline:
1. Water flow sensor (YF- S201):
The water flow sensor works under the principle of Hall Effect. It consists of a turbine that rotates when the water flows.

The turbine is attached to a magnet in which the Hall Effect sensor counts the rotation. This ultimately gives the water
flow rate.

»  Works under the principle of Hall Effect.
* Voltage - 5V, Current- 15mA
» Maximum water pressure- 2.0MPa
. Pulse frequency is measured using the Hall Effect sensor and it is converted to Liters per minute.
* Formula:
Flow rate= Pulse frequency/7.5.

HALL EFFECT SENSOR
SENDS AWOLTAGE PULSE
WITH EACH PASE OF
MAGMETIC FIELD

PARTIAL
CLTAWAY

I

FLOW OUT [ FLOWN

Figure 5: Water flow sensor working
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2. Solenoid Valve:

A solenoid valve works under the principle of electromagnetic mechanism. It consists of electric coil with a
ferromagnetic core in the center called as ‘plunger’.

At rest position, the plunger is closed. When an electric current is applied, it creates a magnetic field, which
simultaneously creates a force on the plunger. As a result, the plunger is opened.

e Voltage- 12V to 24V

e Current- 600mA

e Works under the principle of magnetic effect.

. When there is 12V supply, the valve due to magnetic effect moves such that it opens the valve.

Figure 6: solenoid valve working

D. Module 3- Streetlights:

1. LDR Module:

LDR is a photo resistor in which the value of resistance changes according to the intensity of light. It works
under the principle of photoconductivity. Here, when the light intensity decreases, the resistance also decreases.
As a result, the conductance increases. When the light intensity increases, the resistance also increases. As a result, the
conductance decreases.

¢ Voltage- 3.3V to 5V, 15mA.

Small, cheap and easy to interface with MCU.

Daylight = 5k ohms.

Dark = 20M ohms.

Threshold = 1-5 M ohms.

CdS photo-sensitive track

Plated electrodes

Connection pin

Figure 7: LDR
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E. Module- 4- Traffic signal controller:
The traffic signal controller consists of Arduino which is a microcontroller. The ATmega328
microcontroller is the MCU used in Arduino UNO R3 as a main controller. ATmega328 is an MCU from the AVR
family; it is an 8-bit device, which means that its data-bus architecture and internal registers are designed to handle 8
parallel data signals. ATmega328 has three types of memory:

Flash memory: 32KB nonvolatile memory. This is used for storing application, which explains why you don't
need to upload your application every time you unplug arduino from its power source.

SRAM memory: 2KB volatile memory. This is used for storing variables used by the application
while it's running.

EEPROM memory: 1KB nonvolatile memory.

This can be used to store data that must be available even after the board is powered down and then powered up
again.

Atmegal68 Pin Mapping
JArduine function Arduino function
eset (PCINT14/RESET) PC6LJ1 ™= 28] PC5 (ADCS/SCL/PCINT13) analog input §
Migital pin 0 (RX) (PCINT18/RXD) PDO ]2 277] PC4 (ADC4/SDA/PCINT 12) analog input 4
digital pin 1 (TX) (PCINT17/TXD) PO1 s 2601 PC3 (ADCA/PCINT11) analog input 3
Migital pin 2 (PCINT18/INTO) PD2CJ+ 2511 PC2 (ADC2/PCINT10) analog input 2
ldigital pin 3 (FWM) (PCINT19/0C28/INT1) PD3[]s 24071 PC1 (ADC1/PCINT9) analog input 1
digital pin 4 (PCINT20/XCK/TO0) PD4 s 23] PCO (ADCO/PCINTS) analog input 0
cC veedr 21 GND GND
GND GND[Je 21 AREF analog reference
rystal (PCINTE/XTAL1/TOSC1) PBS]* 2007 AVCC VCC
rystal (PCINTZ/XTAL2TOSC2) PBT 10 190 ] PB5 (SCK/PCINTS5) digital pin 13
digital pin 5 (PWM)  (PCINT21/0C0B/T1) PD5 180 ] PB4 (MISO/PCINT4) digital pin 12
digital pin & (FWM) (PCINT22/0C0A/AINO) PD& 1= 17[] PB3 (MOSI/OC2A/PCINT3) digital pin 11{FWM)
digital pin 7 (PCINT23/AINT) PO7]13 16 ] PB2 (SS/OC1B/PCINT2)  digital pin 10 {(PWM)
Migital pin 8 (PCINTO/CLKO/ACP1) PBO]12 15{] PB1 {OC1A/PCINT1) digital pin 9 (PWM)
Digital Pins 11,12 & 13 are used by the ICSP header for MOSI,
MISO, SCK connections (Atmega 168 pins 17,18 & 15). Avoid low-
impedance loads on these pins when using the ICSP header.

Figure 8: Arduino pin configuration

LEDs are used for the traffic lights. The Arduino receives a string of integers from the server through Nodemcu esp
8266. According to the data received, the LEDs switches on and off which makes the traffic signal.

Figure 9: component connection
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Figure 9 shows the component connection of the project. Each of the module is connected to nodemcu esp8266 with
which the data are shared with the server through the internet.

V. CONCLUSION

This project can be a breakthrough for the smart city for which every devices can be controlled and monitored from a
single place. The future will be full of Al (Artificial Intelligence) and the project can be modified such that it can
be monitored and controlled by the Artificial Intelligence. The Internet of Things makes a sophisticated way for
monitoring and controlling of many devices. The government can implement this project as a real time and the
workforce can be ultimately reduced.

VI. FUTURE ENHANCEMENT

In future, the project can be extended to vast areas. Each industry can be monitored and controlled from one place.
There will be no need for the presence of humans in the industry. It can also be a fully automated industry. Police and
military force can be taken over by robots controlled by from a single station or by Al.
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