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ABSTRACT 

 
                         

Many people feed the pet fish in the aquarium tanks that need to be properly set up 

and maintained, or the fish will be destined to an unpleasant and short life. Therefore, 

it is critical to monitor water condition closely and improve the water quality for the 

mini aquarium tanks. Based on an IoT solution called Mini Aquarium System that 

utilizes the aquarium sensors and the actuators in real time. We describe the 

relationship between the aquarium sensors and actuators and give concrete 

examples about the threshold setting. Our solution allows the designer to quickly 

deploy intelligent control for various water conditions. As an example, we implement 

an intelligent fish feeding mechanism such that the fish is neither over nor under fed, 

and at the same time, the fish owner can enjoy watching fish feeding remotely. We 

have also developed the analytic model, simulation, and measurement experiments 

to investigate the effects of the IoT message delays and loss on water condition 

control. 
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CHAPTER 1 

INTRODUCTION: 

In the recent years, mini aquarium tanks in various shapes and sizes are replacing 

classic goldfish bowls for small apartments or college dorm rooms. For example, 

college students in a dorm, where no-pet rules do not apply to fish, have space for a 

mini aquarium. At any university, they will encourage students to watch fish for 

relaxation and to care for them in the dorms where larger pets are not allowed. 

However, the aquarium tanks need to be properly set up and maintained, or the fish 

will be destined to unpleasant and short life. Specifically, when the water volume in 

the tank is small, key water parameters change very quickly, leaving no room for 

error. Therefore it is critical to monitor water conditions closely and perform water 

changes faithfully for the mini aquarium tanks. Many commercial aquarium tanks 

under one gallon claim that no maintenance is required. However, such products are 

actually not healthy for fish, and therefore are not recommended. Several studies 

indicate that small aquarium tanks are not suitable for maintaining healthy fish. The 

bigger the tank, the less impact a mistake will have on fish, and aquarium tanks of at 

least five gallons are suggested. In this paper, we consider mini tanks with sizes 

larger than 60×45×60 cm3 . Even so, key water parameters of a mini aquarium tank 

should be closely watched, and proper actions should be quickly taken when 

some,were proposed to automate the detection of abnormal aquarium situations. 

However, few of them have provided intelligent mechanisms to automatically activate 

the actuators to fix the problems. We have developed an IoT solution called Mini 

Aquarium for smart dorm, smart garden and other smart campus applications . Based 

on Mini Aquarium, this paper proposes the Mini Aquarium system that allows the 

aquarium sensors to drive the actuators in real time. 

 

1.1.AIM AND OBJECTIVE 

right In the new years, scaled back aquarium tanks in different shapes and sizes are 

exchanging exemplary goldfish bowls for little condos or school lofts. For instance, 

understudies in a quarters, where no-pet principles don't significantly affect fish, have 

space for a little aquarium. At Public Chiao Tung School (NCTU), we request that 

understudies watch fish for relaxing and to genuinely focus in on them in the homes 

where more prominent pets are not permitted. In any case, the aquarium tanks 
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should be reasonably set up and remained mindful of, or the fish will be bound to 

horrendous and short life. In particular, when the water volume in the tank is almost 

nothing, key water limits change rapidly, blocking bungle. Thus it is key to screen 

water conditions enthusiastically and perform water changes reliably for the more 

unassuming than common aquarium tanks. Different business aquarium tanks under 

one gallon guarantee that no assistance is required. Anyway, such things are 

genuinely not profitable for fish, and in this way are not suggested. A several 

appraisals, show that little aquarium tanks are not reasonable for remaining mindful of 

solid fish. The more noticeable the tank, the less effect a bumble will have on fish, 

and aquarium tanks of something like five gallons are proposed. In this paper, we 

think about little tanks with sizes more prominent than 60×45×60 cm3. Considering 

everything, key water cutoff points of a little aquarium tank ought to be unflinchingly 

watched, and certifiable activities ought to be expeditiously taken  at the point when 

two or three dangerous circumstances are recognized. Since understudy residences 

are a large part of the time void during class hours, nobody could have the decision to 

recognize the remarkable states of the tank. Along these lines, two or three courses 

of action taking into account Web of Things (IoT) were proposed to automate the 

disclosure of uncommon aquarium conditions.By and by, not very many of them have 

given sharp parts to along these lines authorize the actuators to fix the issues. In 

NCTU, we have developed an IoT blueprint called More modest than expected 

Aquarium for sharp quarters, awesome nursery and other sharp grounds applications. 

In context on IoT, this paper proposes the Aquarium framework that permits the 

aquarium sensors to drive the actuators sensibly 

Little Aquarium and the past blueprints. In thing, Limited scope Aquarium utilizes a 

more noteworthy number of sensors than the previous strategies with the exception 

of. In thing, Little Aquarium obliges a more imperative number of actuators than the 

past plans. Thing 3 shows that plans gave sensor seeing yet no actuator control. 

Blueprints gave manual control of actuators as of now can't ordinarily control the 

actuators by the sensors. Plan gives insignificant actuator control taking into account 

direct sensor edges. Obviously, Limited scope Aquarium gives both manual control 

and altered actuator control by the sensors with non-unimportant data other than 

direct "edge control". This sharp part permits much better control of the water climate. 

Moreover, through the time series graphs of sensors/actuators in More modest than 

normal Aquarium highlight (to be made sense of in Section V), the fish proprietor can 
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no ifs, ands or buts figure out how the water factors collaborate with one another. 

Hence, the sensors don't simply give unpleasant information (as the past blueprints 

do) yet additionally permit the fish proprietors to find out about their aquarium 

ecological components. 
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CHAPTER 2 

LITERATURE SURVEY 

2.1.INFERENCE FROM LITERATURE SURVEY: 

TITLE:   SMART FISH TALK AN IOT BASED MINI AQUARIUM SYSTEM 

AUTHOR: Ahire Laxman Gajanan 

DESCRIPTION: 

Many people feed the pet fish in the aquarium tanks that need to be properly set up 

and maintained, or the fish will be destined to an unpleasant and short life. Therefore, 

it is critical to monitor water conditions closely and improve the water quality for the 

mini aquarium tanks. Based on an IoT solution called IoT talk, this paper proposes 

the Fish Talk system that utilizes the aquarium sensors to drive the actuators in real 

time. We describe the relationship between the aquarium sensors and the actuators 

and give concrete examples about the threshold setting. Our solution allows the 

designer to quickly deploy intelligent control for various water conditions. As an 

example, we implement an intelligent fish feeding mechanism such that the fish is 

neither over nor under fed, and at the same time, the fish owner can enjoy watching 

fish feeding remotely. We have also developed the analytic model, simulation, and 

measurement experiments to investigate the effects of the IoT message delays and 

loss on water condition control. 

 

TITLE:   IOT BASED AUTOMATIC AQUARIUM SYSTEM 

AUTHOR: Nilima S.  

DESCRIPTION: 

It is not feasible for fish owners to leave extra food in their fish’s tank before leaving 

for an extended period. This creates the need for a device that can automatically and 

reliably feed a fish. The purpose of this project is to design an automated fish feeder 

for household use. The device can be developed to feed a single goldfish for at least 

14 days without any additional input from the user. We will be using Node MCU which 

is latest microcontroller and having in-built Wi-Fi technology. Using Node MCU, we 

will be able to control water motor, Food motor, oxygen bubble motor and LED 

 

TITLE: Arduino based Fish Monitoring System  
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AUTHOR: 5 Samir Sherki  

DESCRIPTION: 

Fish monitoring system is essential because many people love to grow fishes as their 

pet in the home. In our day-to-day life, it is difficult to monitor the aquarium tank 

regularly. As a consequence, it causes mortality of the fishes. The quality of water 

might be the main issue. It mainly depends upon parameters such as carbonates, 

ammonia, nitrates, salt, pH, temperature, turbidity, dissolved oxygen, etc. To maintain 

these parameters, various sensors are used in the fish monitoring system. This will 

increase the production of fishes and decrease mortality. Many researchers had 

proposed various methods for maintaining the water quality in the aquarium and the 

fish ponds. The main purpose of this paper is to review the sensors used in the fish 

monitoring system and the critical comparison of various sensors with other research 

papers. 

 

TITLE: Arduino based Automated Fish Tank 

AUTHOR: Saravanaraj D M. 

DESCRIPTION: 

Fish keeping is popular these days, people from all age group like to keep fish in their 

home, office etc. in the aquarium tank that needs to be properly set up and 

maintained, or the fish will be destined to an unpleasant and short life. Hence it is 

difficult to monitor and control water conditions closely and enhance the water quality. 

Based on Arduino the Automated Fish Tank system that utilizes the aquarium 

sensors to monitor and control the water conditions. Proposed solution gives quick 

access to utilize the smart system to control various water parameters. The system 

contains automatic feeder which will ensure the food is to be fed adequate and at 

right interval of time, Turbidity sensor which is deployed alongside filter for 

maintaining clean water, pH sensor will display pH of water, Temperature sensor and 

heater, cooler is used to maintain water temperature and Bubbler will operate as a 

consequence of dissolved oxygen sensor to retain oxygen level. 
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LTERATURE SURVEY: 

S.No        Topic Author(S)           Focus 

01 SMART FISH TALK AN 

IOT BASED MINI 

AQUARIUM SYSTEM 

Ahire Laxman 

Gajanan 

In this paper, It fails to 

improvise the water 

quality of the fish tank 

remotely 

02 IOT BASED 

AUTOMATIC 

AQUARIUM SYSTEM 

Nilima S. Gite*4 We tackle the problem 

by feeding many fish in 

one Aquarium. 

03 
Arduino based Fish 

Monitoring System  

 

Samir Sherki We connected the 

sensors with mobile 

application to verify 

04  
Arduino based Automated 

Fish Tank 

 

 

Saravanaraj D M. 

 
Moreover, we included 

mobile application 

connected with food 

feeder and sensors. 
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CHAPTER 3 

METHODOLOGY 

Classic goldfish bowls are being replaced in recent years by miniature aquarium 

tanks in a variety of sizes and forms for tiny apartments or college dorm rooms. For 

instance, college students living in dorms have space for a small aquarium since fish 

are exempt from the no-pet policy. At National Chiao Tung University (NCTU), we 

encourage students to take care of fish in the dorms where larger pets are not 

permitted as a form of leisure. To avoid an uncomfortable and brief life for the fish, the 

aquarium tanks must be correctly set up and maintained. Particularly, important water 

parameters vary rapidly when the tank's water capacity is limited, leaving no room for 

mistake. The water in the micro aquarium tanks must thus be carefully monitored, and 

water changes must be made consistently. The argument that care is not necessary 

is made by many commercial aquarium tanks under one gallon. It is not advised to 

use such things because they are genuinely unhealthy for fish. Small aquarium tanks 

don't work well for keeping healthy fish, according to a number of studies . A mistake 

will have less of an effect on the fish the larger the tank is, thus at least five gallons of 

aquarium space is advised 

3.1.Existing System: 

However, the aquarium tanks need to be properly set up and maintained, or the fish 

will be destined to unpleasant and short life. Specifically, when the water volume in 

the tank is small, key water parameters change very quickly, leaving no room for 

error. Therefore it is critical to monitor water conditions closely and perform water 

changes faithfully for the mini aquarium tanks. Many commercial aquarium tanks 

under one gallon claim that no maintenance is required. 
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3.2. Proposed System: 

As per the proposed system in our day-to-day life, it is difficult to monitor the 

aquarium tank regularly. As a consequence, it causes mortality of the fishes. The 

quality of water might be the main issue. It mainly depends upon parameters such as 

carbon, pH, temperature, water level, turbidity, dissolved oxygen, etc. To maintain 

these parameters, various sensors are used in the fish monitoring system. This will 

increase the production of fishes and decrease mortality. Many researchers had 

proposed various methods for maintaining the water quality in the aquarium and the 

fish ponds. The main purpose of this paper is to review the sensors used in the fish 

monitoring system 

 

Receiver Side: 

 

 

                                             Fig.3.1.Receiver Side 
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BLOCK DIAGRAM: 

 

Fig.3.2.Architecture Diagram 
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CHAPTER 4 

REQUIREMENT ANALYSIS 

4.1. MODULES: 

1. SENSOR INTERFACING 

2. PREPARING POWER SUPPLY UNIT 

3. MICRO-CONTROLLER PROGRAMMING 

4. READING ANALOG DATA 

5. TEST AND DEBUG 

6. SUBMISSION  

 

4.2. MODULE DESCRIPTION: 

 

1. SENSOR INTERFACING 

Sensor interfacing is a mix of amplification, filtering, and other signal conditioning as 

well as analog-to-digital conversion. The analog-to-digital converter (ADC) may be in 

your microcontroller, but you will still need to make the sensor compatible with the 

ADC input. 

2. PREPARING POWER SUPPLY UNIT 

A power supply unit (or PSU) converts mains AC to low-voltage regulated DC 

power for the internal components of a controller.  A power supply is used to reduce 

the mains electricity at 240 volts AC down to something more useable, say 12 volts 

DC. There are two types of power supply, linear and switch mode. A linear power 

supply uses a transformer to reduce the voltage. The AC signal is rectified and 

regulated to produce a high DC voltage. 

An AC adapter, AC/DC adapter, or AC/DC converter is a type of 

external power supply, often enclosed in a case similar to an AC plug. Adapters for 

battery-powered equipment may be described as chargers or rechargers (see 
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also battery charger). AC adapters are used with electrical devices that require power 

but do not contain internal components to derive the required voltage and power 

from main power. The internal circuitry of an external power supply is very similar to 

the design that would be used for a built-in or internal supply. 

 

3. MICRO-CONTROLLER PROGRAMMING 

A microcontroller is a programmable IC, capable of multiple functions depending on 

how it’s programed. Many different kinds of microcontrollers exist that offer a wide 

range of functionality. The versatility of the microcontroller is what makes it one of the 

most powerful tools in modern design. This guide will explain the basics of 

microcontrollers and how they are programmed. 

4. READING ANALOG DATA 

The microcontroller of the board has a circuit inside called an analog-to-digital 

converter or ADC that reads this changing voltage and converts it to a number 

between 0 and 1023. When the shaft is turned all the way in one direction, there are 0 

volts going to the pin, and the input value is 0. When the shaft is turned all the way in 

the opposite direction, there are 5 volts going to the pin and the input value is 1023. 

In between, analog Read() returns a number between 0 and 1023 that is proportional 

to the amount of voltage being applied to the pin. 

5. TEST AND DEBUG 

Testing means verifying correct behavior. Testing can be done at all stages of module 

development: requirements analysis, interface design, algorithm design, 

implementation, and integration with other modules. In the following, attention will be 

directed at implementation testing. Implementation testing is not restricted to 

execution testing. An implementation can also be tested using correctness proofs, 

code tracing, and peer reviews, as described below. 
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Debugging is a cyclic activity involving execution testing and code correction. The 

testing that is done during debugging has a different aim than final module testing. 

Final module testing aims to demonstrate correctness, whereas testing during 

debugging is primarily aimed at locating errors. This difference has a significant effect 

on the choice of testing strategies. 

6. SUBMISSION 

    Submitting the prototype for the presentation to the faculty guide for review 

purpose 

 

4.3.ARDUINO UNO 

DESCRIPTION 

Arduino is an open source, computer hardware and software company, project, and 

user community that designs and manufactures Single-board microcontrollers and 

microcontroller kits for building digital devices and interactive objects that can sense 

and control objects in the physical world. Arduino is an open-source electronics 

platform based on easy-to-use hardware and software. Arduino boards are able to 

read inputs - light on a sensor, a finger on a button, or a Twitter message - and turn it 

into an output - activating a motor, turning on an LED, publishing something online. 

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It 

has 14 digital input/output pins (of which 6 can be used as PWM outputs),analog 

inputs, a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP header, 

and a reset button. 

 

 

FIG.4.1. Arduino UNO 
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Arduino is an open-source project that created microcontroller-based kits for building 

digital devices and interactive objects that can sense and control physical devices. 

The project is based on microcontroller board designs, produced by several vendors, 

using various microcontrollers. These systems provide sets of digital and analog 

input/output (I/O) pins that can interface to various expansion boards (termed shields) 

and other circuits. The boards feature serial communication interfaces, including 

Universal Serial Bus (USB) on some models, for loading programs from personal 

computers. For programming the microcontrollers, the Arduino project provides an 

integrated development environment (IDE) based on a programming language 

named Processing, which also supports the languages C and C++. 

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 a AC-to-DC adapter. Arduino Uno 

has a number of facilities for communicating with a computer, another Arduino board, 

or other microcontrollers. 

 

FEATURES   

• Microcontroller: ATmega328P 

• Operating voltage: 5V 

• Input voltage: 7-12V 

• Flash memory: 32KB 

• SRAM: 2KB 

• EEPROM: 1KB 

 

 APPLICATIONS  

• Real time biometrics 

• Robotic applications 

• Academic applications 
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4.4. ATMEGA328 IC 

DESCRIPTION 

  

 The ATmega328 is a single-chip microcontroller created by Atmel in 

the mega AVR family. The Atmel 8-bit AVR RISC-based microcontroller combines 

32 kB ISP flash memory with read-while-write capabilities, 1 kB EEPROM, 

2 kB SRAM, 23 general purpose I/O lines, 32 general purpose working registers, 

three flexible timer/counters with compare modes, internal and external interrupts, 

serial programmable USART, a byte-oriented 2-wire serial interface, SPI serial port, 

6-channel 10-bit A/D converter (8-channels in TQFP and QFN/MLF packages), 

programmable watchdog timer with internal oscillator, and five software selectable 

power saving modes. The device operates between 1.8-5.5 volts. The device 

achieves throughput approaching 1 MIPS per MHz. 

 

FIG 4.2. ATmega328P IC 

 

https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Atmel
https://en.wikipedia.org/wiki/MegaAVR
https://en.wikipedia.org/wiki/8-bit
https://en.wikipedia.org/wiki/Atmel_AVR
https://en.wikipedia.org/wiki/Reduced_instruction_set_computing
https://en.wikipedia.org/wiki/In-system_programming
https://en.wikipedia.org/wiki/Flash_memory
https://en.wikipedia.org/wiki/EEPROM
https://en.wikipedia.org/wiki/Static_random-access_memory
https://en.wikipedia.org/wiki/Processor_register
https://en.wikipedia.org/wiki/Counter_(digital)
https://en.wikipedia.org/wiki/Interrupt
https://en.wikipedia.org/wiki/USART
https://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus
https://en.wikipedia.org/wiki/A/D_converter
https://en.wikipedia.org/wiki/Quad_Flat_Package
https://en.wikipedia.org/wiki/Quad_Flat_No-leads_package
https://en.wikipedia.org/wiki/Quad-flat_no-leads_package#Variants
https://en.wikipedia.org/wiki/Watchdog_timer
https://en.wikipedia.org/wiki/Electronic_oscillator
https://en.wikipedia.org/wiki/Million_instructions_per_second#Million_instructions_per_second
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Fig.4.3.ATMega 328 ic Pin layout 

 

• High Performance, Low Power Atmel®AVR® 8-Bit Microcontroller Family   

• Advanced RISC Architecture 

▪ 131 Powerful Instructions  

▪ Most Single Clock Cycle Execution  

▪ 32 x 8 General Purpose Working Registers  

▪ Fully Static Operation  

▪ Up to 20 MIPS Throughput at 20MHz  

▪ On-chip 2-cycle Multiplier  

• High Endurance Non-volatile Memory Segments 

▪ 4/8/16/32KBytes of In-System Self-Programmable Flash program 

memory 

▪ 256/512/512/1KBytes EEPROM  

▪ 512/1K/1K/2KBytes Internal SRAM  

▪ Write/Erase Cycles: 10,000 Flash/100,000 EEPROM C(1)C/100 

years at 25̶ Data retention: 20 years at 85 

▪ Optional Boot Code Section with Independent Lock Bits  In-

System Programming by On-chip Boot Program 

▪ True Read-While-Write Operation 

▪ Programming Lock for Software Security  Atmel® QTouch® 

library support 
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▪ Capacitive touch buttons, sliders and wheels ̶ QTouch and 

QMatrix® acquisition 

▪ Up to 64 sense channels   

• Peripheral Features 

▪ Two 8-bit Timer/Counters with Separate Prescaler and Compare 

Mode  

▪ One 16-bit Timer/Counter with Separate Prescaler, Compare 

Mode, and Capture Mode 

▪ Real Time Counter with Separate Oscillator  

▪ Six PWM Channels   

▪ 8-channel 10-bit ADC in TQFP and QFN/MLF package  

▪ Temperature Measurement 

▪ 6-channel 10-bit ADC in PDIP Package   

▪ Temperature Measurement 

▪ Programmable Serial USART ̶ Master/Slave SPI Serial Interface 

▪ Byte-oriented 2-wire Serial Interface (Philips I2 C compatible) 

▪ Programmable Watchdog Timer with Separate On-chip Oscillator  

▪ On-chip Analog Comparator  

▪ Interrupt and Wake-up on Pin Change 

 

Special Microcontroller Features 

• Power-on Reset and Programmable Brown-out Detection 

• Internal Calibrated Oscillator  

• External and Internal Interrupt Sources  

Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby, 

and Extended Standby  
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Fig.4.4.Atmega 328 IC Architecture 

FEATURES: 

• I/O and Packages  

• 23 Programmable I/O Lines  

• 28-pin PDIP, 32-lead TQFP, 28-pad QFN/MLF and 32-

pad QFN/MLF 

• Operating Voltage:1.8 – 5.5 V 

• Temperature range: -40   CC to 85 

• Speed Grade: 0 - 4MHz@1.8 - 5.5V, 0 - 10MHz@2.7 -      

5.5.V, 0 - 20MHz @ 4.5 - 5.5V C 

• Power Consumption at 1MHz, 1.8V,25  

• Active Mode: 0.2Ma 

• Power-down Mode: 0.1µA  

• Power-save Mode: 0.75µA (Including 32kHz RTC) 
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PIN DISCRIPTION  

 VCC     Digital supply voltage 

                GND      Ground. 

Port B (PB7:0) XTAL1/XTAL2/TOSC1/TOSC2  

 Port B is an 8-bit bi-directional I/O port with internal pull-up resistors 

(selected for each bit). The Port B output buffers have symmetrical drive 

characteristics with both high sink and source capability. As inputs, Port B pins that 

are externally pulled low will source current if the pull-up resistors are activated. The 

Port B pins are tri-stated when a reset condition becomes active, even if the clock is 

not running. Depending on the clock selection fuse settings, PB6 can be used as 

input to the inverting Oscillator amplifier and input to the internal clock operating 

circuit. Depending on the clock selection fuse settings, PB7 can be used as output 

from the inverting Oscillator amplifier. If the Internal Calibrated RC Oscillator is used 

as chip clock source, PB7..6 is used as TOSC2..1 input for the Asynchronous 

Timer/Counter2 if the AS2 bit in ASSR is set.  

Port C (PC5:0)  

 Port C is a 7-bit bi-directional I/O port with internal pull-up resistors 

(selected for each bit). The PC5 0 output buffers have symmetrical drive 

characteristics with both high sink and source capability. As inputs, Port C pins that 

are externally pulled low will source current if the pull-up resistors are activated. The 

Port C pins are tri-stated when a reset condition becomes active, even if the clock is 

not running. 

 

 

PC6/RESET 

  If the RSTDISBL Fuse is programmed, PC6 is used as an I/O pin. Note 

that the electrical characteristics of PC6 differ from those of the other pins of Port C. If 

the RSTDISBL Fuse is unprogrammed, PC6 is used as a Reset input. A low level on 

this pin for longer than the minimum pulse length will generate a Reset, even if the 

clock is not running. The minimum pulse length is given in Table 28-3 on page 308. 

Shorter pulses are not guaranteed to generate a Reset.  

 

Port D (PD7:0)  

 Port D is an 8-bit bi-directional I/O port with internal pull-up resistors 
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(selected for each bit). The Port D output buffers have symmetrical drive 

characteristics with both high sink and source capability. As inputs, Port D pins that 

are externally pulled low will source current if the pull-up resistors are activated. The 

Port D pins are tri-stated when a reset condition becomes active, even if the clock is 

not running. 

AVCC 

  AVCC is the supply voltage pin for the A/D Converter, PC3:0, and ADC7:6. It should 

be externally connected to VCC, even if the ADC is not used. If the ADC is used, it 

should be connected to VCC through a low-pass filter. Note that PC6..4 use digital 

supply voltage, VCC 

 

AREF 

AREF is the analog reference pin for the A/D Converter 

 

ADC7:6 (TQFP and QFN/MLF Package Only)  

In the TQFP and QFN/MLF package, ADC7:6 serve as analog inputs to the A/D 

converter. These pins are powered from the analog supply and serve as 10-bit ADC 

channels. 

 

4.5.ANALOG PORTS 

DESCRIPTION  

In electronics, an analog-to-digital converter (ADC, A/D, A–D, or A-to-D) is a system 

that converts an analog signal, such as a sound picked up by a microphone or light 

entering a digital camera, into a digital signal. An ADC may also provide an isolated 

measurement such as an electronic device that converts an input 

analog voltage or current to a digital number proportional to the magnitude of the 

voltage or current. 

           In an embedded system, A/D conversion is very important as embedded 

systems deal with digital values; their surroundings usually occupy various analog 

signals. Analog signals need to be altered into digital before being treated by the 

microcontroller. At present, we can observe how to read an external analog signal 

using PIC microcontroller and exhibit the digital o/p conversion on an LCD display. 

The  i/p signal can be a varying voltage between 0 to 5v. 

https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Analog_signal
https://en.wikipedia.org/wiki/Microphone
https://en.wikipedia.org/wiki/Digital_camera
https://en.wikipedia.org/wiki/Digital_signal_(signal_processing)
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Electric_current
http://www.edgefx.in/importance-of-embedded-systems-in-automobiles-with-applications/
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Fig.4.5..ADC Conversion 

 

 

4.6.ADC Conversion 

 

The Arduino UNO board has five analog input pins A0 through A5. These pins 

can read the signal from an analog sensor like the humidity sensor or temperature 

sensor and convert it into a digital value that can be read by the microprocessor. 

 

In the world of Arduino an Analog signal is simply a signal that can be HIGH 

(on), LOW (off) or anything in between these two states. This means an Analog signal 

has a voltage value that can be anything between 0V and 5V (unless you mess with 

the Analog Reference pin). Analog allows you to send output or receive input about 

devices that run at percentages as well as on and off. The Arduino does this by 

sampling the voltage signal sent to these pins and comparing it to a voltage reference 

signal (5V). Depending on the voltage of the Analog signal when compared to the 

Analog Reference signal the Arduino then assigns a numerical value to the signal 

somewhere between 0 (0%) and 1023 (100%). The digital system of the Arduino can 

then use this number in calculations and sketches. 

 

 

4.7.PWM PIN’S 

DESCRIPTION  

PWM stands for Pulse Width Modulation, which in itself is not very useful if you don't 

know what modulation is. In the electronics world, modulation is the technique of 

superimposing information on a high speed signal or carrier. 

verage wattage. a number of APV's use pulse width to regulate power down below 
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the battery's supplied voltage, since most lipo packs and all 18650 style batteries 

output 3.7 volts at a nominal charge level. ... DC-DC is a flat signal. 

 

 

Fig.4.6.PWM Pin 

           Pulse width modulation (PWM) is a fancy term for describing a type of digital 

signal. Pulse width modulation is used in a variety of applications including 

sophisticated control circuitry. A common way we use them here at SparkFun is to 

control dimming of RGB LEDs or to control the direction of a servo motor. 

 

 

Fig.4.7.PWM PIN’S ARDUINO 
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4.8.PWM PIN’S ARDUINO 

Pulse Width Modulation, or PWM, is a technique for getting analog results with digital 

means. Digital control is used to create a square wave, a signal switched between on 

and off. This on-off pattern can simulate voltages in between full on (5 Volts) and off 

(0 Volts) by changing the portion of the time the signal spends on versus the time that 

the signal spends off. The duration of "on time" is called the pulse width. To get 

varying analog values, you change, or modulate, that pulse width. If you repeat this 

on-off pattern fast enough with an LED for example, the result is as if the signal is a 

steady voltage between 0 and 5v controlling the brightness of the LED. 

In the graphic below, the green lines represent a regular time period. This duration or 

period is the inverse of the PWM frequency. In other words, with Arduino's PWM 

frequency at about 500Hz, the green lines would measure 2 milliseconds each. A call 

to analogWrite() is on a scale of 0 - 255, such that analogWrite(255) requests a 100% 

duty cycle (always on), and analogWrite(127) is a 50% duty cycle (on half the time) 

for example. 

 

4.9.WI-FI  ESP8266 

DESCRIPTION  

  ESP8266 is a single 2.4 GHz Wi-Fi-and-Bluetooth combo chip designed with 

the TSMC ultra-low-power 40 nm technology. It is designed to achieve the best power 

and RF performance, showing robustness, versatility and reliability in a wide variety 

of applications and power scenarios.  

The ESP8266 series of chips includes ESP8266-D0WD-V3, ESP8266-D0WDQ6-V3, 

ESP8266-D0WD, ESP8266-D0WDQ6, ESP8266-D2WD, ESP8266-S0WD, and 

ESP8266-U4WDH, among which, ESP8266-D0WD-V3, ESP8266-D0WDQ6-V3, and 

ESP8266-U4WDH are based on ECO V3 wafer. 

 

https://www.arduino.cc/en/Reference/AnalogWrite
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Fig.4.8.Wi-fi ESP8266 

 

Featured Solutions: 

 

➢ Ultra Low Power Solution  

ESP8266 is designed for mobile, wearable electronics, and Internet-of-Things (IoT) 

applications. It features all the state-of-the-art characteristics of low-power chips, 

including fine-grained clock gating, multiple power modes, and dynamic power 

scaling. For instance, in a low-power IoT sensor hub application scenario, ESP8266 

is woken up periodically and only when a specified condition is detected. Low-duty 

cycle is used to minimize the amount of energy that the chip expends. The output of 

the power amplifier is also adjustable, thus contributing to an optimal trade-off 

between communication range, data rate and power consumption. 

➢ Complete Integration Solution  

ESP8266 is a highly-integrated solution for Wi-Fi-and-Bluetooth IoT applications, with 

around 20 external components. ESP8266 integrates an antenna switch, RF balun, 

power amplifier, low-noise receive amplifier, filters, and power management modules. 

As such, the entire solution occupies minimal Printed Circuit Board (PCB) area. 

ESP8266 uses CMOS for single-chip fully-integrated radio and baseband, while also 

integrating advanced calibration circuitries that allow the solution to remove external 
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circuit imperfections or adjust to changes in external conditions. As such, the mass 

production of ESP8266 solutions does not require expensive and specialized Wi-Fi 

testing equipment. 

Wi­Fi Key Features : 

• 802.11 b/g/n  

• 802.11 n (2.4 GHz), up to 150 Mbps  

• WMM  

• TX/RX A-MPDU, RX A-MSDU  

• Immediate Block ACK 

• Defragmentation  

• Automatic Beacon monitoring (hardware TSF)  

• 4 × virtual Wi-Fi interfaces  

• Simultaneous support for Infrastructure Station, SoftAP, and Promiscuous 

modes Note that when ESP8266 is in Station mode, performing a scan, the 

SoftAP channel will be changed.  

• Antenna diversity 

BT Key Features: 

• Compliant with Bluetooth v4.2 BR/EDR and BLE specifications  

• Class-1, class-2 and class-3 transmitter without external power amplifier  

• Enhanced Power Control  

• +12 dBm transmitting power  

• NZIF receiver with –94 dBm BLE sensitivity  

• Adaptive Frequency Hopping (AFH)  

• Standard HCI based on SDIO/SPI/UART  

• High-speed UART HCI, up to 4 Mbps  

• Bluetooth 4.2 BR/EDR BLE dual mode controller  

• Synchronous Connection-Oriented/Extended (SCO/eSCO)  

• CVSD and SBC for audio codec  

• Bluetooth Piconet and Scatternet 

• Multi-connections in Classic BT and BLE  

• Simultaneous advertising and scanning 

MCU and Advanced Features: 

CPU and Memory: 
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• Xtensa® single-/dual-core 32-bit LX6 microprocessor(s), up to 600 MIPS (200 

MIPS for ESP8266-S0WD/ESP8266-U4WDH, 400 MIPS for ESP8266-D2WD)  

• 448 KB ROM  

• 520 KB SRAM  

• 16 KB SRAM in RTC  

• QSPI supports multiple flash/SRAM chips 

Clocks and Timers: 

• Internal 8 MHz oscillator with calibration  

• Internal RC oscillator with calibration  

• External 2 MHz ~ 60 MHz crystal oscillator (40 MHz only for Wi-Fi/BT 

functionality)  

• External 32 kHz crystal oscillator for RTC with calibration  

• Two timer groups, including 2 × 64-bit timers and 1 × main watchdog in each 

group  

• One RTC timer  

• RTC watchdog 

 

Advanced Peripheral Interfaces: 

• 34 × programmable GPIOs  

• 12-bit SAR ADC up to 18 channels  

• 2 × 8-bit DAC  

• 10 × touch sensors  

• 4 × SPI  

• 2 × I²S  

• 2 × I²C  

• 3 × UART  

• 1 host (SD/eMMC/SDIO)  

• 1 slave (SDIO/SPI)  

• Ethernet MAC interface with dedicated DMA and IEEE 1588 support   

• Two-Wire Automotive Interface (TWAI®, compatible with ISO11898-1)  

• IR (TX/RX)  

• Motor PWM  

• LED PWM up to 16 channels  

• Hall sensor 
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Security: 

• Secure boot  

• Flash encryption  

• 1024-bit OTP, up to 768-bit for customers  

• Cryptographic hardware acceleration: – AES – Hash (SHA-2) 

RSA – ECC – Random Number Generator (RNG) 

4.10.MCU BLOCK DIAGRAM: 

 

 

Fig.4.9.MCU Block Diagram 
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4.11.MCU PIN LAYOUT: 

 

Fig.4.10.MCU Pin Layout 

 

CPU and Memory: 

CPU: 

ESP8266 contains one or two low-power Xtensa® 32-bit LX6 microprocessor(s) with 

the following features:  

• 7-stage pipeline to support the clock frequency of up to 240 MHz (160 MHz for 

ESP8266-S0WD, ESP8266-D2WD, and ESP8266-U4WDH)  

• 16/24-bit Instruction Set provides high code-density  

• Support for Floating Point Unit  

• Support for DSP instructions, such as a 32-bit multiplier, a 32-bit divider, and a 

40-bit MAC 

• Support for 32 interrupt vectors from about 70 interrupt sources The single-

/dual-CPU interfaces include:  

• Xtensa RAM/ROM Interface for instructions and data  

• Xtensa Local Memory Interface for fast peripheral register access  

• External and internal interrupt sources  

• JTAG for debugging 

Internal Memory: 
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 ESP8266’s internal memory includes:  

• 448 KB of ROM for booting and core functions  

• 520 KB of on-chip SRAM for data and instructions  

• 8 KB of SRAM in RTC, which is called RTC FAST Memory and can be used 

for data storage; it is accessed by the main CPU during RTC Boot from the 

Deep-sleep mode.  

• 8 KB of SRAM in RTC, which is called RTC SLOW Memory and can be 

accessed by the co-processor during the Deep-sleep mode. 

• 1 Kbit of eFuse: 256 bits are used for the system (MAC address and chip 

configuration) and the remaining 768 bits are reserved for customer 

applications, including flash-encryption and chip-ID.  

• Embedded flash 

 

External Flash and SRAM: 

ESP8266 supports multiple external QSPI flash and SRAM chips. More details can 

be found in Chapter SPI in the ESP8266 Technical Reference Manual. ESP8266 also 

supports hardware encryption/decryption based on AES to protect developers’ 

programs and data in flash. 

 ESP8266 can access the external QSPI flash and SRAM through high-speed 

caches.  

• When external flash is mapped into CPU instruction memory space, up to 11 

MB + 248 KB can be mapped at a time. Note that if more than 3 MB + 248 KB 

are mapped, cache performance will be reduced due to speculative reads by 

the CPU. 

• Up to 16 MB of external flash can be mapped into CPU instruction memory 

space and read only memory space simultaneously. 

• When external flash is mapped into read-only data memory space, up to 4 MB 

can be mapped at a time. 8-bit, 16-bit and 32-bit reads are supported. 

• External SRAM can be mapped into CPU data memory space .SPARM up to 8 

MB is supported and up to 4 MB can be mapped at a time.8-bit,16-bit and 32-

bit reads and writes are supported.  

 

4.12.TEMPERATURE SENSOR 

DESCRIPTION: 
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A temperature sensor is a device, typically, a thermocouple or RTD, that 

provides for temperature measurement through an electrical signal. A thermocouple 

(T/C) is made from two dissimilar metals that generate electrical voltage in direct 

proportion to changes in temperature. 

The LM35 series are precision integrated-circuit temperature devices with an 

output voltage linearly-proportional to the Centigrade temperature. The LM35 device 

has an advantage over linear temperature sensors calibrated in Kelvin, as the user is 

not required to subtract a large constant voltage from the output to obtain convenient 

Centigrade scaling. 

 

 

Fig.4.11.Temperature Sensor 

 

 

The LM35 device does not require any external calibration or trimming to provide 

typical accuracies of ±¼°C at room temperature and ±¾°C over a full −55°C to 150°C 

temperature range. The low-output impedance, linear output, and precise inherent 

calibration of the LM35 device makes interfacing to readout or control circuitry 

especially easy. 

LM35 is a precision IC temperature sensor with its output proportional to the 

temperature (in oC). The sensor circuitry is sealed and therefore it is not subjected to 

oxidation and other processes. With LM35, temperature can be measured more 

accurately than with a thermistor. It also possess low self heating and does not cause 

more than 0.1 oC temperature rise in still air. 

The device is used with single power supplies, or with plus and minus supplies. As 

the LM35 device draws only 60 µA from the supply, it has very low self-heating of less 
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than 0.1°C in still air. The LM35 device is rated to operate over a −55°C to 150°C 

temperature range. 

 

FEATURES : 

• Calibrated Directly in Celcius(Centigrade)  

• Linear + 10-mV/C Scale Factor  

• 0.5C Ensured Accuracy(at 25C) 

•  Rated for full -55C to 150C Range 

• Suitable for Remote Applications 

APPLICATIONS   

• Power Supplies 

• Battery Management 

• HVAC 

• Appliances 

 

 

4.13.TURBIDITY SENSOR 

DESCRIPTION: 

The turbidity sensor detects water quality by measuring the levels of turbidity. It uses 

light to detect suspended particles in water by measuring the light transmittance and 

scattering rate, which changes with the amount of total suspended solids (TSS) in 

water. As the TTS increases, the liquid turbidity level increases. Turbidity sensors are 

used to measure water quality in rivers and streams, wastewater and effluent 

measurements, control instrumentation for settling ponds, sediment transport 

research and laboratory measurements. This sensor provides analog and digital 

signal output modes. The threshold is adjustable when in digital signal mode. You 

can select the mode according to your MCU. 
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Fig.4.12.Turbidity Sensor 

 

SPECIFICATION: 

• Operating Voltage: 5V DC  

• Operating Current: 40mA (MAX)  

• Response Time : <500ms  

• Insulation Resistance: 100M (Min)  

• Output Method: Analog output: 0-4.5V Digital Output: High/Low level signal 

(you can adjust the threshold value by adjusting the potentiometer)  

• Operating Temperature: 5Ԩ~90Ԩ  

• Storage Temperature: -10Ԩ~90Ԩ  

• Weight: 30g  

• Adapter Dimensions: 38mm*28mm*10mm/1.5inches *1.1inches*0.4inches. 
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CONNECTION DIAGRAM: 

 

Fig.4.13.Connection Digram 

 

INTERFACE DESCRIPTION: 

1. "D/A" Output Signal Switch 

"A": Analog Signal Output, the output value will decrease when in liquids with a high 

turbidity 

"D": Digital Signal Output, high and low levels, which can be adjusted by the threshold 

potentiometer 

2. Threshold Potentiometer: you can change the trigger condition by adjusting the 

threshold potentiometer in digital signal mode. 

This is a reference chart for the mapping from the output voltage to the NTU 

according to different temperature. e.g. If you leave the sensor in the pure water, that 

is NTU < 0.5, it should output “4.1±0.3V” when temperature is 10~50Ԩ. 
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SCHEMATIC DIAGRAM: 

 

Fig.4.14.Schematic Digram 

 

 
4.14.WATER LEVEL SENSOR 

DESCRIPTION: 

Water Level Sensors. Level sensors are used to detect the level of substances 

that can flow. Such substances include liquids, slurries, granular material and 

powders. Level measurements can be done inside containers or it can be the level of 

a river or lake. 

 

Fig.4.15.Water Level Sensor 
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Level sensors detect the level of liquids and other fluids and powders that 

exhibit an upper free surface. Substances that flow become essentially horizontal in 

their containers (or other physical boundaries) because of gravity whereas most bulk 

solids pile at an angle of repose to a peak. There are many physical and application 

variables that affect the selection of the optimal level monitoring method for industrial 

and commercial processes. The selection criteria include the physical: phase (liquid, 

solid or slurry), temperature, pressure or vacuum, chemistry, dielectric constant of 

medium, density (specific gravity) of medium, agitation (action), acoustical or 

electrical noise, vibration, mechanical shock, tank or bin size and shape 

Level sensors detect the level of substances that flow, including liquids, 

Slurries, granular materials, and powders. The substance to be measured can be 

inside a container or can be in its natural form. The level measurement can be either 

continuous or point values. Continuous level sensors measure level within a specified 

range and determine the exact amount of substance in a certain place. While point-

level sensors only indicate whether the substance is above or below the sensing point 

generally the latter detect levels that are excessively high or low. Selection of an 

appropriate type of sensor suiting to the application requirement is very important. 

FEATURES: 

• Input voltage: 5v   

• Output: Analog.   

• Output voltage: 0-3v   

• Level detecting range: 0 to .2m.  

• Level Determined with the resistance  

APPLICATIONS: 

• Movable arm.   

• Air ball.       

 

 

4.15.PH SENSOR 

DESCRIPTION: 

A pH Meter is a scientific instrument that measures the hydrogen-ion activity in 

water-based solutions, indicating its acidity or alkalinity expressed as pH. The 
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difference in electrical potential relates to the acidity or pH of the solution. 

Use the pH Sensor just as you would a traditional pH meter with the additional 

advantages of automated data collection, graphing, and data analysis. Typical 

activities using our pH sensor include; Acid-base titrations, Studies of household 

acids and bases, Monitoring pH change during chemical reactions or in an aquarium 

as a result of photosynthesis, Investigations of acid rain and buffering, Analysis of 

water quality in streams and lakes 

A ph sensor is a device that measures the hydrogen-ion concentration (ph) in 

a solution, indicating its acidity or alkalinity. In addition to measuring the ph of liquids, 

it can also measure the moist and light level. The ph sensor has an inbuilt meter to 

measure the light intensity. The pH of a solution indicates how acidic or basic 

(alkaline) it is. The pH term translates the values of the hydrogen ion concentration- 

which ordinarily ranges between about 1 and 10 x -14 gramequivalents per litre - into 

numbers between 0 and 14. 

 

Fig.4.16.PH Sensor 

 

FEATURES: 

• Supply voltage: 5VDC   

• Soil Tester Moisture - Light - PH   

• Output: Analog 

APPLICATIONS: 

• Acid-base titrations   

• Analysis of water quality in streams and lakes 
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4.16.LIGHT EMITTING DIODE 

DESCRIPTION: 

A light-emitting diode (LED) is a two-lead semiconductor light source. It is a p–n 

junction diode that emits light when activated. When a suitable voltage is applied to 

the leads, electrons are able to recombine with electron holes within the device, 

releasing energy in the form of photons. This effect is called electroluminescence, 

and the color of the light (corresponding to the energy of the photon) is determined by 

the energy band gap of the semiconductor. LEDs are typically small (less than 

1 mm2) and integrated optical components may be used to shape the radiation 

pattern. 

 

 

 

Fig.4.17.LED 

Appearing as practical electronic components in 1962, the earliest LEDs 

emitted low-intensity infrared light. Infrared LEDs are still frequently used as 

transmitting elements in remote-control circuits, such as those in remote controls for a 

wide variety of consumer electronics. The first visible-light LEDs were also of low 

intensity and limited to red. Modern LEDs are available across the visible, ultraviolet, 

and infrared wavelengths, with very high brightness. 

Early LEDs were often used as indicator lamps for electronic devices, 

replacing small incandescent bulbs. They were soon packaged into numeric readouts 

in the form of seven-segment displays and were commonly seen in digital clocks. 

Recent developments have produced LEDs suitable for environmental and task 

https://en.wikipedia.org/wiki/Lead_(electronics)
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Light_source
https://en.wikipedia.org/wiki/P%E2%80%93n_junction
https://en.wikipedia.org/wiki/P%E2%80%93n_junction
https://en.wikipedia.org/wiki/Diode
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Electron_hole
https://en.wikipedia.org/wiki/Photon
https://en.wikipedia.org/wiki/Electroluminescence
https://en.wikipedia.org/wiki/Band_gap
https://en.wikipedia.org/wiki/Radiation_pattern
https://en.wikipedia.org/wiki/Radiation_pattern
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lighting. LEDs have led to new displays and sensors, while their high switching rates 

are useful in advanced communications technology. 

CIRCUIT DIAGRAM: 

 

Fig .4.18.LED Circuit Diagram 

A light-emitting diode (LED) is a semiconductor device that emits visible light 

when an electric current passes through it. The light is not particularly bright, but in 

most LEDs it is monochromatic, occurring at a single wavelength. The output from an 

LED can range from red (at a wavelength of approximately 700 nanometers) to blue-

violet (about 400 nanometers). Some LEDs emit infrared (IR) energy (830 

nanometers or longer); such a device is known as an infrared-emitting diode (IRED). 

 

FEATURES: 

• Energy Efficiency. 

• Environmentally Friendly. 

• Maintenance and safety. 

APPLICATIONS: 

• Retail and office. 

• Industrial. 

http://searchnetworking.techtarget.com/definition/wavelength
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• Healthcare. 

• Street Lighting. 

 

4.17.SERVO MOTOR 

DESCRIPTION: 

 A servomotor is a rotary actuator or linear actuator that allows for precise control of 

angular or linear position, velocity and acceleration. It consists of a suitable motor 

coupled to a sensor for position feedback. 

              The servo motor is controlled by a signal (data) better known as a pulse-

width modulator (PWM). Here are several of the more common servo 

motor applications in use today. Robotics: A servo motor at every "joint" of a robot 

is used to actuate movements, giving the robot arm its precise angle. 

            Servos are controlled by sending an electrical pulse of variable width, or pulse 

width modulation (PWM), through the control wire. There is a minimum pulse, a 

maximum pulse, and a repetition rate. A servo motor can usually only turn 90° in 

either direction for a total of 180° movement. 

            Servomotors are not a specific class of motor although the term servomotor is 

often used to refer to a motor suitable for use in a closed-loop control system. The 

motor is paired with some type of encoder to provide position and speed feedback. In 

the simplest case, only the position is measured. The measured position of the output 

is compared to the command position, the external input to the controller.  

          If the output position differs from that required, an error signal is generated 

which then causes the motor to rotate in either direction, as needed to bring the 

output shaft to the appropriate position. As the positions approach, the error signal 

reduces to zero and the motor stops. 

 

           A servomotor is a rotary actuator or linear actuator that allows for precise 

control of angular or linear position, velocity and acceleration. It consists of a suitable 

motor coupled to a sensor for position feedback. It also requires a relatively 

sophisticated controller, often a dedicated module designed specifically for use with 

servomotors. 

           A servomotor is closed-loop servomechanism that uses position feedback to 

control its motion and final position. The input to its control is some signal, either 

analog or digital, representing the position commanded for the output shaft. 
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Fig.4.19.Servo Motor 

 

FEATURES: 

• Supply voltage: 5VDC 

• Control signal: Analog or D1igital 

• High-precision positioning. 

APPLICATIONS: 

• Conveyors 

• Solar Tracking System 

• Antenna Positioning 

• Camera Auto Focus 

• It is used to measure the speed of the output shaft 

 

 

 

4.18.WATER PUMP MOTOR 

DESCRIPTION: 

The water pump, a container made of aluminum or iron, is part of the cooling system. 

It contains an impeller (looks like a fan) that circulates water and coolant throughout 

the cooling system, keeping the engine from overheating. 

Jet pumps create suction in a rather novel way. The pump is powered by an electric 

motor that drives an impeller, or centrifugal pump. The impeller moves water, called 

drive water, from the well through a narrow orifice, or jet, mounted in the housing in 

front of the impeller. 
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As the name implies, water pumps pump water. Whether that be in a vehicle, at a 

business, in the home, or in a well, shoppers can probably find a water pump to fit 

their vehicle or to help them draw water from the ground in a self-dug well to be used 

in pressure tanks within the location. 

Vehicle water pumps help regulate the flow of water through a vehicle's cooling 

system; when the seal on these go bad, the whole pump must be replaced. Located 

within the home or business, pressure water pumps regulate the water pressure year 

round, controlling water flow to different areas of the location. 

 

A pump motor is a DC motor device that moves fluids. A DC motor converts direct 

current electrical power into mechanical power. DC or direct current motor works on 

the principal, when a current carrying conductor is placed in a magnetic field, it 

experiences a torque and has a tendency to move. This is known as motoring action. 

Pumps operate by some mechanism (typically reciprocating or rotary), and consume 

energy to perform mechanical work by moving the fluid. Pumps operate via many 

energy sources, including manual operation, electricity, engines, or wind power, come 

in many sizes, from microscopic for use in medical applications to large industrial 

pumps. 

 

Fig.4.20.Water Pump Motor 

FEATURES: 

• Reduced noise 

• Available in DC and AC 

• Supply voltage: +12VDC 

• Supply voltage: 230V AC 
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APPLICATIONS: 

• Primming a pump 

• To pump water supply,including pneumatic syatems and in places where no 

suction lift is required 

• Pump motor as public water supply 

• In domestic water supply system 

 

4.19.SINGLE CHANNEL RELAY 

DESCRIPTION: 

A relay is an electrically operated device. It has a control system and (also called 

input circuit or input contactor) and controlled system (also called output circuit or 

output contactor). It is frequently used in automatic control circuit. 

Relays are switches that open and close circuits electromechanically or 

electronically. Relays control one electrical circuit by opening and closing contacts in 

another circuit.When a relay contact is Normally Closed (NC), there is a closed 

contact when the relay is not energized. 

Relays are simple switches which are operated both electrically and mechanically. 

Relays consist of a n electromagnet and also a set of contacts. The switching 

mechanism is carried out with the help of the electromagnet. The main operation of a 

relay comes in places where only a low-power signal can be used to control a circuit. 

It is also used in places where only one signal can be used to control a lot of circuits. 

They were used to switch the signal coming from one source to another destination. 

The high end applications of relays require high power to be driven by electric motors 

and so on. Such relays are called contactors. 
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Fig.4.21.Single Channel Relay 

CIRCUIT DIAGRAM: 

 

Fig.4.22.Single Channel Relay Circuit Diagram 

 

 

A relay is an electromechanical switch which is activated by an electric current. A 

single relay board arrangement contains driver circuit, power supply circuit and 

isolation circuit. A relay is assembled with that circuit. The driver circuit contains 

transistors for switching operations. The transistor is use for switching the relay. An 
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isolation circuit prevents reverse voltage from the relay which protects the controller 

and transistor from damage. The input pulse for switching the transistor is given from 

the microcontroller unit. It is used for switching of a single device. 

FEATURES: 

• Input voltage:12VDC 

• Driver unit: ULN2003A 

• Isolation unit: In4007 

• Fast switching 

APPLICATIONS: 

• AC load Switching applications 

• Dc load Switching applications 

• Motor switching applications 

4.20.BUZZER 

DESCRIPTION: 

A buzzer or beeper is a signaling device, usually electronic, typically used in 

automobiles, household appliances such as a microwave oven, or game shows. 

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 key 

stroke. 

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." 

 

 

 

 

 



52 
 

 

 

 

 

 

 

 

                                                 Fig.4.23.Buzzer 

CIRCUIT DIAGRAM: 

 

Fig.4.24.Buzzer Circuit Digram 

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. 

It generates consistent single tone sound just by applying D.C voltage. Using a 

suitably designed resonant system, this type can be used where large sound volumes 

are needed. At Future Electronics we stock many of the most common types 

categorized by Type, Sound Level, Frequency, Rated Voltage, Dimension and 

Packaging Type. 
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FEATURES: 

• Input supply: 5 VDC   

• Current consumption: 9.0 mA max.   

• Oscillating frequency: 3.0 ±0.5 KHz   

• Sound Pressure Level: 85dB min 

 

APPLICATIONS: 

• Confirmation of user input (ex: mouse click or keystroke)   

• Electronic metronomes 

• Sporting events  

•  Judging Panels   

• Annunciator panels 

4.21.POWER SUPPLY UNIT 

DESCRIPTION: 

             A power supply unit (or PSU) converts mains AC to low-voltage regulated DC 

power for the internal components of a computer. Modern personal computers 

universally use switched-mode power supplies. Some power supplies have a manual 

switch for selecting input voltage, while others automatically adapt to the mains 

voltage. 

          A power supply is used to reduce the mains electricity at 240 volts AC down to 

some thing more useable, say 12 volts DC. There are two types of power supply, 

linear and switch mode. A linear power supply uses a transformer to reduce the 

voltage. The AC signal is rectified and regulated to produce a high DC voltage. 

An AC adapter, AC/DC adapter, or AC/DC converter is a type of 

external power supply, often enclosed in a case similar to an AC plug. Adapters for 

battery-powered equipment may be described as chargers or rechargers (see 

also battery charger). AC adapters are used with electrical devices that require power 

but do not contain internal components to derive the required voltage and power 

from main power. The internal circuitry of an external power supply is very similar to 

the design that would be used for a built-in or internal supply. 
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Fig.4.25. Power Supply Unit 

 

An adapter is a device that converts attributes of one electrical device or 

system to those of an otherwise incompatible device or system. Some modify power 

or signal attributes, while others merely adapt the physical form of one electrical 

connector to another. In a computer, an adapter is often built into a card that can be 

inserted into a slot on the computer's motherboard. The card adapts information that 

is exchanged between the computer's microprocessor and the devices that the card 

supports. 

CIRCUIT DIAGRAM: 

An electric power adapter may enable connection of a power plug, sometimes 

called, used in one region to a AC power socket used in another, by offering 

connections for the disparate contact arrangements, while not changing the voltage. 

An AC adapter, also called a "recharger", is a small power supply that changes 

household electric current from distribution voltage) to low voltage DC suitable for 

consumer electronics. 

Some modify power or signal attributes, while others merely adapt the physical 

form of one electrical connector to another. For computers and related items, one 

kind of serial port adapter enables connections between 25-contact and nine-contact 

connectors, but does not affect electrical power- and signalling-related  
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Fig.4.26.Power Supply Circuit Digram 

 

FEATURES: 

• Output current:1A   

• Supply voltage: 220-230VAC  

• Output voltage: 12VDC   

• Reduced costs 

• Increased value across front-office and back-office functions 

• Access to current, accurate, and consistent data  

• It generates adapter metadata as WSDL files with J2CA extension. 

APPLICATIONS: 

• Back-end systems which need to send purchase order data to oracle 

applications send it to the integration service via a integration server client.   

• SMPS applications 
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4.22.FOOD FEEDER: 

Fish are opportunistic and will seek food at all times. Overfeeding is the 

number one mistake made by fish owners, as uneaten food will pollute 

the water. In fact, fish can easily go several days without food, and there 

are few ill effects for slight underfeeding. When free ammonia is being 

built up (e.g., during the setup of a new tank), it is advised to feed fish 

no more than once per day to reduce the waste productions. In this, a 

food feeder is smartly and automatically controlled. 
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CHAPTER 5 

SOFTWARE DESCRIPTION: 

5.1.ARDUINO IDE: 

The Arduino Integrated Development Environment - or Arduino Software (IDE) - 

contains a text editor for writing code, a message area, a text console, a toolbar with 

buttons for common functions and a series of menus. It connects to the Arduino and 

Genuino hardware to upload programs and communicate with them. 

Programs written using Arduino Software (IDE) are called sketches. These sketches 

are written in the text editor and are saved with the file extension .ino. The editor has 

features for cutting/pasting and for searching/replacing text. The message area gives 

feedback while saving and exporting and also displays errors. The console displays 

text output by the Arduino Software (IDE), including complete error messages and 

other information. The bottom righthand corner of the window displays the configured 

board and serial port. The toolbar buttons allow you to verify and upload programs, 

create, open, and save sketches, and open the serial monitor. 

Before uploading your sketch, you need to select the correct items from the Tools > 

Board and Tools > Port menus. The boards are described below. On the Mac, the 

serial port is probably something like /dev/tty.usbmodem241 (for an Uno or 

Mega2560 or Leonardo) or /dev/tty.usbserial-1B1 (for a Duemilanove or earlier USB 

board), or /dev/tty.USA19QW1b1P1.1 (for a serial board connected with a Keyspan 

USB-to-Serial adapter). On Windows, it's probably COM1 or COM2 (for a serial 

board) or COM4, COM5, COM7, or higher (for a USB board) - to find out, you look for 

USB serial device in the ports section of the Windows Device Manager. On Linux, it 

should be /dev/ttyACMx , /dev/ttyUSBx or similar. Once you've selected the correct 

serial port and board, press the upload button in the toolbar or select the Upload item 

from the Sketch menu. Current Arduino boards will reset automatically and begin the 

upload. With older boards (pre-Diecimila) that lack auto-reset, you'll need to press the 

reset button on the board just before starting the upload. On most boards, you'll see 

the RX and TX LEDs blink as the sketch is uploaded. The Arduino Software (IDE) will 

display a message when the upload is complete, or show an error. 

When you upload a sketch, you're using the Arduino bootloader, a small program 

that has been loaded on to the microcontroller on your board. It allows you to upload 

https://www.arduino.cc/en/Guide/Environment#boards
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code without using any additional hardware. The bootloader is active for a few 

seconds when the board resets; then it starts whichever sketch was most recently 

uploaded to the microcontroller. The bootloader will blink the on-board (pin 13) LED 

when it starts (i.e. when the board resets). 

 

5.2.PROGRAMMING LANGUAGE: 

Embedded C is a set of language extensions for the C programming language by 

the C Standards Committee to address commonality issues that exist 

between Cextensions for different embedded systems. 

Embedded C is a set of language extensions for the C programming language by 

the C Standards Committee to address commonality issues that exist between C 

extensions for different embedded systems. Historically, embedded C programming 

requires nonstandard extensions to the C language in order to support exotic features 

such as fixed-point arithmetic, multiple distinct memory banks, and 

basic I/O operations 

An embedded system is a computer system with a dedicated function within a larger 

mechanical or electrical system, often with real-time computing constraints. It 

is embedded as part of a complete device often including hardware and mechanical 

parts. Embedded systems control many devices in common use today. Ninety-eight 

percent of all microprocessors are manufactured as components of embedded 

systems.  

Examples of properties of typical embedded computers when compared with general-

purpose counterparts are low power consumption, small size, rugged operating 

ranges, and low per-unit cost. This comes at the price of limited processing 

resources, which make them significantly more difficult to program and to interact 

with. However, by building intelligence mechanisms on top of the hardware, taking 

advantage of possible existing sensors and the existence of a network of embedded 

units, one can both optimally manage available resources at the unit and network 

levels as well as provide augmented functions, well beyond those available. For 

example, intelligent techniques can be designed to manage power consumption of 

embedded systems.  

Modern embedded systems are often based on microcontrollers (i.e. CPU's with 

integrated memory or peripheral interfaces), but ordinary microprocessors (using 

https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/ISO/IEC_JTC_1/SC_22
https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Fixed-point_arithmetic
https://en.wikipedia.org/wiki/Memory_bank
https://en.wikipedia.org/wiki/Input/output
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/System
https://en.wikipedia.org/wiki/Real-time_computing
https://en.wikipedia.org/wiki/Microprocessor
https://en.wikipedia.org/wiki/Microcontroller
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external chips for memory and peripheral interface circuits) are also common, 

especially in more-complex systems. In either case, the processor(s) used may be 

types ranging from general purpose to those specialized in certain class of 

computations, or even custom designed for the application at hand. A common 

standard class of dedicated processors is the digital signal processor (DSP). 

Since the embedded system is dedicated to specific tasks, design engineers can 

optimize it to reduce the size and cost of the product and increase the reliability and 

performance. Some embedded systems are mass-produced, benefiting 

from economies of scale. 

Embedded systems range from portable devices such as digital watches and MP3 

players, to large stationary installations like traffic lights, factory controllers, and 

largely complex systems like hybrid vehicles, MRI, and avionics. Complexity varies 

from low, with a single microcontroller chip, to very high with multiple 

units, peripherals and networks mounted inside a large chassis or enclosure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Digital_signal_processor
https://en.wikipedia.org/wiki/Economies_of_scale
https://en.wikipedia.org/wiki/Digital_watch
https://en.wikipedia.org/wiki/Digital_audio_player
https://en.wikipedia.org/wiki/Digital_audio_player
https://en.wikipedia.org/wiki/Traffic_light
https://en.wikipedia.org/wiki/Programmable_logic_controller
https://en.wikipedia.org/wiki/Hybrid_vehicles
https://en.wikipedia.org/wiki/MRI
https://en.wikipedia.org/wiki/Avionics
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Peripheral
https://en.wikipedia.org/wiki/Chassis
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                                             CHAPTER 6 

                             CONCLUSION AND FUTURE WORK 

 

6.1 CONCLUSION 

 

This research offered the tiny aquarium system, which enables the aquarium sensors 

to operate the actuators in real time and is based on an IoT solution. One of the 

newest problems in aquaculture is fish monitoring, which has proven crucial to raising 

output. This project uses existing technologies and a water detection sensor with a 

unique benefit for monitoring turbidity, PH, and water temperature. The device can 

automatically check the quality of the water, is inexpensive, and does not need 

anyone to be on duty. Testing the quality of the water should thus be more affordable, 

practical, and quick. The method is very adaptable. 
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APPENDIX 

CODE IMPLEMENTATION 

A.SOURCE CODE: 

#include <SoftwareSerial.h> 

#include <OneWire.h> 

#include <DallasTemperature.h> 

 

#define ONE_WIRE_BUS 7 

OneWire oneWire(ONE_WIRE_BUS); 

DallasTemperature sensors(&oneWire); 

 

int Water; 

int Turbidity; 

String phdata; 

float Celcius = 0; 

float temp; 

 

#define rx 5 

#define tx 6 

 

String pH; 

float PH; 

SoftwareSerial NodeSerial(rx, tx); // RX | 

 

void setup() { 

  sensors.begin(); 

  Serial.begin(9600); 

  NodeSerial.begin(9600); 

  pinMode(A0, INPUT); 

  pinMode(A1, INPUT); 

 

} 

 

void loop() 

{ 

  sensors.requestTemperatures(); 

  Celcius = sensors.getTempCByIndex(0); 

  temp = Celcius; 

  Water = analogRead(A0); 

  Turbidity = analogRead(A1); 

  phdata = NodeSerial.readStringUntil('\n'); 

  String ph = NodeSerial.readStringUntil(' L:'); 

  PH = phdata.toFloat(); 

  if (PH > 15) 

  { 

    PH = 0; 

  } 

  //  Serial.println(phdata); 
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  Serial.print("pH:");Serial.print(PH); 

  Serial.print(" Waterlevel:"); Serial.print(Water); 

  Serial.print(" Temp:");Serial.print(temp); 

  Serial.print(" Turbidity:");Serial.println(Turbidity); 

  delay(250); 

//  } 

  //  if (sensor_value > 208) 

  //  { 

  //    sensor_value = 208; 

  //  } 

  //  turbidity = map(sensor_value, 0, 208, 300, 0); 

  //  Serial.print("Turbidity:"); Serial.println(sensor_value); Serial.println(turbidity); 

} 
  

B.APPLICATION SCREEN SHOTS: 

 

SYSTEM SETUP : 
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TURBIDITY SENSOR: 

 

 

        

 

                GOOD WATER                                              BAD WATER 

 

 

FOOD FEEDER AND BUZZER 
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PH SENSOR : 

 

 

 

AC CONVERSION : 
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LED : 

 

 

 

SERVO MOTOR : 
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WATER PUMP MOTOR : 

 

 

 

 

WATER LEVEL SENSOR: 
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ARDUINO UNO: 

 

 

 

MOBILE APPLICATION : 
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C.RESEARCH PAPER : 
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