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Abstract:  
Water pollution has become a big issue, which needs to be dealt with. Now in India, monitoring of water quality is done by 

physically going to water bodies and collecting samples of water, which are then sent to be tested in laboratories. This is a 

discrete, time-consuming process and an inefficient way. In order to automate this process, we are going to monitor the water 

quality remotely. This is done with the help of sensors, transmitter- receiver modules, and microcontrollers. These sensors are 

deployed in the water bodies, which are connected to microcontroller. The data gathered from the sensors is sent from the 

transmitter to the receiver, which is then connected to another microcontroller. The desktop application displays the data which is 

received. This data is then sent to ThinkSpeak public channel. Finally, android device gets the data from ThinkSpeak channel. 
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I. INTRODUCTION 

 

Water pollution and scarcity have become huge issues these 

days. This being said, the government has proposed many 

projects and many NGOs are also working to make the 

situation better. One main hurdle in this process is the current 

water quality detection system currently, in India, water is 

tested by physically going to the water bodies, and collecting 

samples and bringing it back to laboratories. These samples are 

then tested in for impurities and pollutants. After this, a report 

is published about all the water bodies of a particular city. This 

is a discrete and time- consuming process as after taking a 

sample from one water body, next sample of the same water 

body is taken after a long time. During this time, the pollutant 

level may rise and become harmful. If detected early, then it is 

possible to be treated at an early stage. To do this, we are 

proposing a system, which remotely monitors data and gives 

real time updates. For this, we have deployed three sensors-pH, 

Turbidity and Temperature, in water. These sensors gather 

data, which is transmitted to a desktop application. This 

desktop application displays real time values of all sensors and 

uploads data to ThinkSpeak channel. It also sends an email to 

the respective authorities if the sensor readings go out of 

bounds. An Android app has also been developed which reads 

the data from ThinkSpeak channel and displays it to the user 

on their android device 

   

II.  SYSTEM COMPONENTS 

 

A. Temperature Sensor-DS18B20 

The DS18B20 digital thermometer provides temperature 

measurements and has an alarm function. The DS18B20 

communicates using only one data line (and ground) for 

communication with a central micro- processor. In addition, 

the DS18B20 can derive power directly from the data line 

eliminating the need for an external power supply. Thus, it is 

simple to use one microprocessor to control many DS18B20 

distributed over a large area. It has a wide range of applications 

such as thermostatic controls, industrial system, consumer 

products thermometer, thermally sensitive systems etc. 

1.    Benefits and Features:  

 Unique 1-Wire Interface Requires Only One 

             Port Pin for Communication 

 It measures temperatures from -55°C to 

  +125°C (-67°F to +257°F) ±0.5°C Accuracy from -10°C to 

+85°C 

 There are no external components   required 

 

2.    Specifications: 

 Supply Voltage +3.0 to +5.5 V 

 Sink Current 4.0 mA 

 Active Current 1.5 

 Write Cycle Time 2ms 

 Temperature Conversion Time 

 Thermometer Error 

 For 10°C to +85°C - ±0.5 

 For -55°C to +125°C - ±2 

 

B.    Turbidity Sensor 

The TSD-10 module measures the turbidity of the water. It has 

an optical sensor for measuring product for a turbid water 

density or matter concentration using the refraction of 

wavelength between phototransistor and diode.  The sensor 

operates on the principle that when light passes through a 

sample of water, the amount of light transmitted through t is 

dependent on the amount of dust particles in the water. The 

amount of transmitted light decreases, as the dust particles 

level increases. In this way the sensors measures the amount of 

transmitted light to determine the turbidity of water. The best 

application of this sensor is a washing machine in which it uses 

an optical transistor and optical diodes to measure the amount 

of light coming from the source of the light to the light 

receiver, in order to calculate water turbidity. 

 

1. Specification :   

 Part Number-TSD-10 

 Rated Voltage-DC 5V (between No 1 & Ground) 

 Voltage Differential-3.0V ± 10% 

 Test Method- After testing voltage in water (0 NTU), 
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 voltage test in water (4000 NTU) 

 (Turbidity  level   Calibration-Master  NTU standard 

liquid ) 

 (Voltage between No #2 pin & Ground) 

 Operating Temperature Range 10°C ~ 90°C 

 Storage Temperature Range- -20°C~ 90°C 

 Rated Current- Max. 30 mA 

 Insulation Resistance- Min 100 MΩ by 500V  DC 

 

C pH sensor-pH electrode probe with BNC connector 

pH probe is a very simple single cell battery with a very high 

resistance, where the voltage produced is proportional to the 

hydrogen  ion  concentration  around  the  probe. The probe 

consists of two electrodes, one in a solution of KCL and the 

other in a low concentration of HCL. The center sensing a 

special glass bulb that allows ions to pass surrounds electrode, 

the other electrode is sealed off from the sensing electrode it is 

considered a reference. The potential between the electrodes 

indicates the concentration of the solution. 

 

1.    Specification: 

 Terminal Blocks : BNC plug 

 Measurement range : 0.00 - 14.00 PH 

 Zero-point : 7 ± 0.25 PH 

 Alkali Error : 0.2PH (25℃) 

 Theoretical Percentage Slope : ≥98.5% 

 Internal Resistance : ≤250MΩ (25℃) 

 Response Time : ≤2S (25℃) 

 Operating Temperature : 0 - 60ºC 

 Cable length : Approx. 80cm 

 

2.    pH circuit 

pH probe has a very high impedance. Not only that the probes 

has very high impedance they are also susceptible to noise. 

The goal then is to choose an op amp, which will be adequate 

enough that will not load down the probe but will also have 

characteristics, which will keep both the cost down and the 

accuracy up. We can simply and effectively amplify and 

interface the pH probe signal. For this a very basic design can 

be utilized such as a simple unity gain amp, a buffer circuit to 

separate the high impedance probe from our low impedance 

Arduino There are a couple of reasons for building this design, 

first is that it is an effective way to compare our probe to the 

ideal probe model and the second reason is that it is really easy 

to build and can take less time, and demonstrates a base for 

how the offset will alter the signal. 

 

D HC-12 Transmitter-Receiver 

HC-12 wireless serial port communication module is a new- 

generation multichannel wireless data transmission module. Its 

wireless working frequency band is 433.4-473.0MHz, there 

can be multiple channels set, and there are totally 100 

channels. The maximum transmitting power of module is 

100Mw. The receiving sensitivity is 117dBm at baud rate of 

5,000bps in the air, and the communication distance is 1,000m 

in an open space The module is encapsulated with stamp hole, 

can adopt patch welding, and its dimension is 

27.8mm×14.4mm×4mm, so it is very convenient for customers 

to go into application system. There is a PCB antenna pedestal 

ANT1 on the module, and user can use external antenna of 

433M frequency band through coaxial cable; there is also an 

antenna solder eye ANT2 in the module, and it is convenient 

for user to weld spring antenna. User could select one of these 

antennas according to their requirements. There is MCU inside 

the module, and user don’t need to program the module 

separately, and all transparent transmission mode is only 

responsible for receiving and sending serial port data, so it is 

convenient to use. The module adopts multiple serial port 

transparent transmission modes, and user could select them by 

AT command according to use requirements. 

 

1. Features : 

 Long-distance wireless transmission (1000m in open 

space/baud rate 5000 bps in the air) 

 Working frequency range (433.4 – 473.0MHz, upto 

100 communication channels) 

 Maximum 100mW (20dBm) transmitting power gears 

of power can be set 

 Three working modes, adapting to different 

application situations. 

 Built-in MCU, performing communication with 

external device through serial port. 

 The number of bytes transmitted unlimited to one 

time 

 Update software version through serial ports       

 

E. Android 

 

Android version should be minimum Android 4.4, which is 

KitKat. 

 

F.  Arduino 

 Microcontroller ATmega328 

 Operating Voltage 5V 

 Input Voltage(recommended) 7-12V 

 Input Voltage(limits) 6-20V 

 Digital I/O Pins 14 (of which 6 provide PWM output) 

 Analog Input Pins 6 

 DC 40 mA DC Current for 3.3V Pin 50 mA 

 Current per I/O Pin 40 

 Flash Memory 32 KB of which 0.5 KB used by 

bootloader SRAM 2 KB EEPROM 1 KB 

 Clock Speed 16 MHz 

 

III. ARCHITECTURE 

 

There are three sensors used in the system namely the 

temperature sensor (DS18B20), pH sensor (pH Electrode 

Probe with BNC Connector) and turbidity sensor 

(TSD10).Temperature and turbidity sensors are directly 

connected to the Arduino Uno. pH probe has a very high 

impedance. Not only that, it is also susceptible to noise. The 

goal then is to choose an op amp (TL072) which will be 

adequate enough that will not load down the probe. For this a 

very basic design is utilized such as a simple unity gain amp, a 

buffer circuit to separate the high impedance probe from our 

low impedance Arduino Uno.   

 

The temperature and turbidity sensors gives digital input 

therefore they are connected to the digital pins of the Arduino. 

pH probe, which is, connected to the pH circuit gives an 

analog output therefore it is connected to the analog pin of the 

Arduino Uno. All this data collected needs to be wirelessly 

transmitted to another Arduino that is connected to our 

computer. To facilitate this transmission we have used HC-12 

transmitter receiver. The transmitter module is connected to 

the Arduino, which is deployed in the water body, and the 

receiver is connected to the Arduino, which is connected to the 

PC. 
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Figure.1. Transmitter side architecture 

 

 
Figure.2. Receiver side architecture 

 

IV. DATA FLOW 

 

The sensors (i.e.  the  temperature  sensor  (DS18B20),  pH 

sensor(pH  Electrode  Probe  BNC  Connector)  and  turbidity 

sensor(TSD10 ) deployed in water send data to sink, which 

further  sends  it  to  Arduino.  Further HC-12 transmitter is 

connected to the Arduino Uno where data transmitted is in the 

form of bits .The data is received by HC-12 receiver connected 

to the Arduino Uno which is further connected to the PC. The 

Arduino Uno converts this data in the form of string. These 

strings are displayed onto the serial monitor. A serial monitor 

is a tether between the Arduino Uno and the computer. 

Through the serial monitor, the data is read by the desktop 

application. Desktop application uploads the data after every 

five minutes to the ThinkSpeak public channel where the data 

can be visualized in the form of graph. If the reading goes out 

of bound for any of the parameters that is pH, turbidity and 

temperature, the desktop application checks it again for two 

minutes and if it persists then an email will be sent to the 

respective authority. We have also developed an android app, 

which fetches the data from ThinkSpeak channel and displays 

it on the android device making   it   easily   accessible   for 

  the   authority.   Android application receives data in the form 

of JSON array of objects. This JSON objects then are parsed 

by the application and displayed in the form of a list. This list 

contains data of the sensors and the time at which it was read. 

Android application has three users: Admin, Worker (who is 

present at the site) and Authority. The Admin is responsible for 

creating new users, giving them privileges and deleting user. 

The Authority gets all the data along with the timestamp and if 

the readings go out of bounds, on button click through app 

itself a text message is sent to the worker which contains the 

work to be done by the worker. When the Worker logs in, he 

can see how to normalize all the levels, he gets to know the 

expected values and he can also send a text message through 

the app to the authority stating the work assigned to him is 

done. 

 

 
Figure.3. Data Flow 

 

V. TESTING AND RESULTS 

 

Testing Environment Setup 

The prototype is tested in the environment show in Fig.4 

 

    

 
 Figure.4. Testing Environment Setup 

 

The readings received on the desktop application are displayed 

as shown in Fig.5 

 

 
Figure.5. Desktop Application 

 

The temperature is displayed in terms of Celsius, turbidity in 

terms of Volts and pH in terms of pH level. This data us 

uploaded to ThinkSpeak Channel and is displayed in terms of 

graph as shown in Fig.6, Fig.7, Fig.8 
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Figure.6. Temperature graph 

 

 
Figure.7. Turbidity graph 

 

 
Figure.7. pH graph 

 

These readings are then displayed on the android app as 

shown in Fig.9. 

 
Figure.8. Android Application 

 

VI. FUTURE SCOPE 

 

Water quality can be more accurately determined by deploying 

more sensors like dissolved oxygen sensor, nitrates sensor and 

many more. The range of communication can be increased by 

using more powerful transmitter receiver modules. An intercity 

network can be formed and all the data may be stored on 

cloud. 

 

VII. CONCLUSION 

 

Thus, we have developed a system to remotely monitor water 

quality, display results at three places- desktop application, 

ThinkSpeak Channel and Android application, and inform 

authority if some abnormality occurs. 
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