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ABSTRACT 
 

An electronic tool which records data over a period of time is called as a data logger. The 

measurements may include air temperature, relative humidity, light intensity, soil moisture, position 

(accelerometers), room occupancy, and so much more depending on the application data logger. Typically, 

they are compact and have an internal micro - controller, data storage and a sensor or more. It can be used 

indoors, outside or underwater and it is possible to record data for up to months at a time. Data loggers may 

be self - contained with internal sensors or multichannel with one or more external sensors. In this paper, we 

have made efforts to build a manual data logger that has an interface to a sensor. The sensors can be analog 

or digital. Data are transmitted using HTTP protocol and are logged in to MySQL database. 
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1. INTRODUCTION  
A data logger is a device that records measurements at certain intervals over a period of time. According to 

the specific data logger, measurements may include air temperature, relative humidity, light intensity and soil 

moisture. Data loggers usually have batteries that are compact, have an internal microprocessor, data storage 

devices and a sensor, or more sensors. They can be used inside, outside and underwater and collect data for 

months unattended. [10]. 

 A data logger can be a one - unit, the independent device with internal sensors fitting in a hand palm, or a 

multi-channel data collection device equipped with one or more external sensors. Data loggers are useful tools 

for anyone wanting to monitor conditions continuously without being on site. Because of their low cost, long 

battery life, reliability and real-time data, environment consultants, building managers, energy auditors, 

scientists and other domains of industry rely on the data loggers [10]. 

2. ARCHITECTURE 

 
Fig. 1 Architecture 

2.1 Sensors 

A sensor is a device, module or subsystem that is intended to detect and transmit information to other 

electronics, often computer processors, in order to identify or modify the environment. This system incorporates 

sensors DHT11 (Temperature Sensor), PIR Motion Detection Sensor, MQ135, Air Quality Measurement 

Sensor, Soil Moisture Sensor, BMP 180 for Air Pressure Measurement. 

 

2.2 Timing Module 

A timing module consists of a real-time (RTC) clock, which is most often a computer clock in the form of an 

integrated circuit that keeps track of current times. 
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2.3 Wireless Communication Unit 

A wireless communication module uses a variety of wireless communication protocols to send the data 

to the server to establish a wireless connection and transfer the data. The microcontroller or processor unit is 

interfaced or the module as a chip system can be integrated. NodeMCU is used as a wireless communication 

unit by the ESP8266 Development Board. 

 

2.4 Microcontroller Unit 

A small computer in one integrated circuit is a microcontroller. One or more of these microcontrollers 

contain memory and programmable peripherals of input/output. The main unit of control is NodeMCU. It works 

in master mode with other slave devices. 

 

2.5 Server 

In computing, a server is an architecture called the "client/server" model and the overall computation is 

distributed through several procedures or devices, which offers functionality for other programs or devices 

known as customers. In this, the NodeMCU is customer. The device that displays data acts as the customer. 

Using XAMPP software, the server is set up. As both clients/servers, the computer can be operated. 

 

3. IMPLEMENTATION 

Any type of sensor, such as Temperature, Damp, Passive Infrared Sensors, a soil sensor, gas sensor, 

etc., can be used for the sensors. We used the Temperature and Moisture Sensor and PIR Sensors for testing 

purposes. In this project, DS3231 is the real-time clock (RTC). The current time and date will be given. It uses 

the protocol of communication I2C (Integrated Circuit) during communication with the microcontroller and acts 

as the slave. The parameters will be translated to digital signals using analog to digital converter (ADC) when 

analog sensors are used. In addition, the microcontroller receives data to the server that has been switched to 

XAMPP software. For testing and development purposes, XAMPP creates a local web server. The data appears 

on a dynamic webpage in PHP format.  

 
Fig 2. Implementation of the system 

3.1 DHT 11 

 The DHT11 is the basic digital temperature and humidity sensor at extremely low cost. In order to 

measure the air surrounding it uses a moisture sensor and a thermistor and spends a digital signal over the data 

pin. Temperature range is 0-50ºC and Humidity is 20-80%. When interfaced with a microcontroller it uses an 

electrical protocol to provide temperature and humidity values. The temperature range is 0 - 50
o 

C and the 

humidity is 20 - 80 %. 

 

3.2 Passive Infrared Sensor  

 In order to feel motion, PIR sensors are used almost always to detect if the person moves in or out of the 

sensor range. PIRs are essentially a pyro electrical sensor capable of detecting infrared radiation levels. All 

objects emit a certain quantity of low-level radiation and the hotter something will be, the more radiation will be 
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emitted. The reason for the change is that we are looking at a move not to detect an average level of IR, and the 

two halves are connected in such a way as to cancel one another away [8].   

 

3.3 XAMPP 

XAMPP is an open source web solution package which can be used for testing and development 

purposes to create a local web server. Using MySQL databases, XAMPP integrates the data that can be saved 

directly. 

 

3.4 Real Time Clock  

The DS3231 is low cost, very precise I2C (RTC), with a crystal oscillator integrated (TCXO) and crystal 

temperature (CCT) compensation. This chip consist of 4 pins. The microcontroller is connected to the SDA pin 

(serial data line) and the SCL (serial clock line) is connected to the microcontroller's SCL pin. The other two 

pins are ground and power supply. 

 

4. RESULTS 
 

DHT11 and PIR sensors have been used for simulation purposes. The Node MCU was interfaced with 

the Real Time Clock module, so that time - set data were provided. On the PHP scripted host webpage, the 

current temperatures and humidity were displayed. The graph has been drawn against the current time for 

temperature and humidity values. Experimental results are illustrated in Fig. 3 and 4. 

 

 
 

 

Fig.3 Temperature and Humidity vs. time graph    Fig.4 Simulation Results 

 

5. CONCLUSION AND FUTURE SCOPE 
 

5.1 Conclusion 

 In conclusion, in accordance with the structure shown above, a wireless data logger system for real-time 

monitoring is developed. The PC or smartphone monitoring software can view and record data logger real-time 

information. The user has authentication, which can be accessed and changed via software monitoring. 

 

5.2 Future Scope 

For future applications, the interface can be used to monitor data with reference to the precise location. 

The number of sensors is currently limited to 7. For biotechnical applications, the data logger can be expanded. 

Offline storage is not currently available. An external memory data logger can store sensed data so that data is 

not lost when the wireless connection is lost. 
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