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Abstract 
 In process control industries often require continuous monitoring of 
field inputs such as temperature, Pressure, voltage, humidity and pol-
lutants in real time with high speed data acquisition system. The 
existing systems have certain limitations of addressing to less 
parameters and delay. The proposed system has the capability of 
acquiring wide range of parameters with high speed. The hardware 
which includes advanced microcontroller which can incorporate 
Analog to Digital converter with 12bit resolution, filter etc. The 
feature of the software is easy to analyze the parameters.  

 
Keywords — High speed data acquisition system,     Sensor,  
EEPROM, PIC Microcontroller, Graphical User Interface (GUI). 

I. INTRODUCTION 

Nowadays Process control industries are growing fast with the 

complexity of operation .Consequently it is difficult to control 

variables manually. For On-line process control, A DAS is 

very much suitable to acquire the various data from the work 

place for monitoring, analyzing and control purpose. With a 

microcontroller and PCs interface a number of closed loop 

operation is a faster way with higher accuracy. The DAS is 

suitable, convenient and attractive in several applications due 

to GUI. This prototype system will work with a lot of 

different transducers without the necessity of changing the 

control hardware and software. 

II.HARDWARE DATAILS  

 The hardware used and the principle of working are described 
with the block diagram Fig1. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig.1 Block diagram of data logger 

A Data logger acquires the parameters and stores them for 
future analysis. Any degradation in system performance can 
be easily detected. The acquired data are useful for control of 
process variables [4] which are sensed by the sensor and the 
sensor output are fed to the signal conditioning module. The 
signals are then fed to the filter, which reduces the unwanted 
noise superimposed on the signal. The filter output is fed to 
the PIC Microcontroller. The PIC microcontrollers used to 
acquire data from 8 channel input .the 12 bit ADC and analog 
multiplexer available in the PIC are made use of this purpose. 
The digitized outputs are fed to the PC interface through RS 
232 port [2].  

A. Sensors 

A sensor measures a physical quantity and converts it into an 
equivalent analog or digital signal which can be read by an 
observer or by an instrument. Monitoring of an indoor 
environment involves sensing the changes occurring inside it. 
The parameters which are of importance are the temperature, 
Pressure, voltage, frequency, relative humidity, and 
concentration level of air pollutant: SO2, and NO2 [1,3]inside 
the process control industry [6,7]. 
A gas sensor [5] detects particular gas molecules and produces 
an electrical signal whose magnitude is proportional to the 
concentration of the gas [8]. 
A good sensor is sensitive to the measured quantity but less 
sensitive to other quantities. Available gas sensors are based 
on five basic principles. These can be electrochemical, 
infrared, catalytic bead, photo ionization and solid-state [9,10]. 
We have selected these sensors because they produce a strong 
signal for the selected variable especially at high gas 
concentrations with adequate sensitivity. They have a fast 
response time, high stability, long life, low cost, low 
dependency on humidity, low power consumption, and 
compact size [2]. Table 1 represents the Specifications of the 
Sensors Used in the Multi-Channel Data Logging System and 
represents the measurement range of the developed system[4]. 
 
Temperature: In computer-based automated process control 
applications, where it may be required to control the 
temperature of a plant, it is necessary to interface the 
thermometer to the computer. This is usually done either by 
using analogue temperature sensor devices (such as 
thermistors, thermocouples, RTD devices etc) and then 
converting the outputs into digital format using A/D 

Sensor & 
Transducer 

Signal 
conditioning 

A/D filter 

PIC 
Controller Relay 

PC  

International Journal of Management, Technology And Engineering

Volume 8, Issue IX, SEPTEMBER/2018

ISSN NO : 2249-7455

Page No:188



converters, or digital sensors (such as semiconductor sensor 
chips) are used with direct interface to the computers. 
 

Table.1. 
Specifications of the sensors used in the multi-channel data 
logging system. 
 

     Re- 

Sl. Sensor Manufac-    
   Range Sensitivity sponse 

No. Name/ turer    

     Time 

  National    

      
  semicon- -40 to   

1. Precision ductor, 110°C 10 mV/°C < 2 sec 

 Temp. sensor     

  USA    

 HIH–4000     

  Honeywell, 0 to   
2. Humidity   0.60 pF/%RH 15 sec 
  USA 100%   

 sensor     

   0 to 300 to 440  

  Alphasense,   < 30 
3. SO2-BF  100 nA/ppm (20  
  UK   sec 

   ppm ppm SO2)  

    -400 to -750  

  Alphasense, 0 to 20  < 40 

4. NO2-A1   nA/ppm  

  
UK ppm 

(10ppm NO2) 
sec 

 
Temperature measurement circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig .2.Temperature measurement circuit 
Fig.2 explains the measurement of temperature of boiler in the 
essential for continuous monitoring. This system eliminates 
the manual interference and delay to acquire the data. The 
output of the thermocouple is given to the inverting terminal 
of the op-AMP while the non-inverting terminal is endpin 2 is 
actually a summing point, with one of the inputs being a DC 
Voltage derived from a supply which is adjustable through a 
trim point resistance and the other input from the 
thermocouple sensor. The circuit is so designed to cover the 
range of 0-600C. 

Frequency to voltage convertor circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.3.Frequency to voltage convertor 
A frequency to voltage is used to convert to a proportional 
voltage as shown in fig 3. Through the amplifier the input is 
applied to the Pin no.6 of LM 331 IC through a coupling 
capacitor. The 6.8 K ohm resistor connected between supply 
and pin No.5; 0.001 capacitor connected between the ground 
and Pin No.5 determines the conversion time freq-voltage 
convector. 
 
B. Interfacing of EEPROM with Microcontroller 

The EEPROM will store the digital value which is coming 
from analog to digital converter. 52.73 MB of EEPROM is 
required if sampling all analog channels are done at the rate of 
1 sample/Second. EEPROM PIC microcontroller is used. This 
will store the sample data at different instants. The EEPROM 
having the following features - low voltage and standard 
voltage operation 5.0 (VC C  = 4.5 V to 5.5 V), 2.7 (VC C  = 2.7 V 
to 5.5 V), and 1.8 (VC C  = 1.8 V to 5.5 V); 1 MHZ (5 V), 400 
KHZ (2.7 V) and 100 KHZ (1.8 V) compatibility, and 64-Byte 
page write mode [10]  We are using the I2 C to interface the 
real time clock (RTC) and EEPROM to the microcontroller. 
The IC bus is the most popular of the 3 serial EEPROM 
protocols. shows the typical pin out of an I2 C device, showing 
pins 1-3 as address pins A0, A1 and A2. Pin 4 is VSS, or ground. 
Pin 5 is SDA, the data line. Pin 6 is SCL, the clock signal. Pin 
7 is write protect, and pin 8 is voltage, or VCC. Finally, many 
I2 C chips include address pins as an easy way to have multiple 
chips on a single bus while still only using two connections to 
the microcontroller. 
PIC Microcontroller with sensors 
 
 
 
 

 

 

Fig.4. PC Interfacing with Microcontroller Using 
RS232 Serial Communication 
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Fig.4. shows Personal computer is interfaced with PIC 1 
8F4458 using MAX232. It is the IC used to convert the TTL 
logic level to the RS232 logic level. RS232 is the serial 
communication protocol that does not require the clock along 
with data lines. Two data lines are there one is TX  and another 
is RX  for serial communication. MAX432 has two re-ceivers 
(converts RS-232 logic level to TTL logic) and two drivers 
(converts TTL logic to RS232 level). Following Figure 6 
shows the hardware interface of PIC with personal computer. 
Separate power supply has been provided because minimum 
power supply needed is 5 V and MAX232 consumes a lot of 
current for operation. External capacitors are required for 
internal voltage push to convert TTL logic level to RS232 
level. For battery operated application MAX232 can be used 
as level converter instead of MAX232, it is low power 
consumption logic converter IC for RS232. It is pin 
compatible with MAX232. 

 C. Graphical User Interface 

A program interfaced that takes advantage of the computer 
graphics capabilities to make the program easier to use. In this 
paper, the GUI is one of the important parts it displays the data 
from microcontroller for data monitoring and analysis which 
is explained in table.2. However, the main objective is to dis-
play data received in graphical form. As a transducer detects 
and translate an analog signal, the data will go through a 
conversion at the ADC and become a digital format. This 
digital data is converted in a 12 bit data. This data will be 
stored to the EEPROM chip with the help of Visual Basic 6.0 
software. Since the data used the serial RS232 communication, 
therefore an initialization needs to be done which are the baud 
rate, data bits, parity, stop bit and the COM port at the PC. The 
baud rate is the number of signal changes per second or 
transition speed between Mark (negative) and Space (positive) 
which range from 110 to 19200, data bits is the length of data in 
bit which has one least significant bit (LSB) and one most 
significant bit (MSB), the parity bit is an optional bit mainly 
for bit error checking. It can be odd, even, none Mark and 
Space. Stop bit is used to frame up the data bits and usually 
combined with the start bit. These bits are always represented 
by a negative voltage and can be 1, 1.5 and 2 stop bits. The 
commonly used setting to establish a serial RS232 
communication is 9600 baud rate, none parity, 8 data bits, and 
1 stop bit. As this paper relates with data collection, thus the 
data obtained from the microcontroller needs to be collected 
and saved. This can be done by using the GUI monitoring 
system where it automatically saves the data received in a note 
pad. The data being saved is the date and time during the data 
collected and data value itself. Figures   represent the 
graphical user interface and logged data in file. 

III. Software Design of Data Logger 

This subsection includes the software design for all the 
modules interfaced with PIC 18F4458. It covers complete 
software design for data logger. The programs have been 
written to the environmental parameters and concentration 
level of SO2 and NO2 gases are monitored for 24 hours and 
save the data of EEPROM corresponding to the time and date. 
 
 
 

Graphical User Interface 

.  

Fig.5. GUI Interface 

 

Table.2. OFF-line Analysis of the collected temperature data 

In table.2 analysis of the collected temperature data taken in 

the various time intervals is shown in degree Celsius. 

Graphical representation of data shown in Fig.6. 

International Journal of Management, Technology And Engineering

Volume 8, Issue IX, SEPTEMBER/2018

ISSN NO : 2249-7455

Page No:190



 

Fig.6. Chart analysis of recorded data 

The steps for drawing a graph of the change of temperature for 
sensor 1 are given below: 

Start the Excel package. Insert the SD card into an adaptor so 
that it can be read on a PC. 

Open the required temperature “.TXT” file on the SD card. 
Select File -> Open 

Select Delimited and click Next Select Delimiters as Space 
and Comma, and click next 

Click Finish. You should see the collected data in an Excel 
sheet 

Highlight the time column (column B ) and sensor 1 output 
column (column C) 

Click Chart Wizard icon in top menu Click Finish to select the 
default graph type 

(Bar chart).Click on the graph. Select Chart ~ Chart Options to 
enter the axes titles 

The graph of the change of temperature will be drawn as in 
Figure 9 (this data was 

collected on the eg. 29 November at 14:28. 

The graphs of other sensors, or multiple sensors on the same 

graph, can easily be drawn with the Excel package. In 

addition, other types of graphs can be drawn, or the data can 

be analysed statistically, for example to find the maximum and 

minimum temperature in a given date and time interval, or the 

average, or the standard deviation of the temperature in a 

given interval, and so on 
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Fig.7. Flow chart for Data Acquisition System 
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Fig.7.epalin the flow chart for data acuision.After many years 

of construction, the most of distribution system are equipped 

with SCADA, but some distribution lines in rural areas with 

long distance can’t be monitored and controlled at all. The 

optical fiber communication also suits to power systems for its 

insensitivity to electromagnetic interference, but it limits its 

usage in the whole power systems due to its high cost [8]. 

Therefore, for these distribution lines in rural area and lines 

with long distance, the solution with other kind of 

communication should be applied. This type of controller 

provides significantly increased operating flexibility  

                        IV. Conclusion 
 

 The Proposed Data acquisition system was developed with 12 
bit resolution data logger and successfully measured 
temperature, humidity, and concentration of SO2 and NO2 
gases, boiler pressure, etc with real time data and that has been 
analyzed with bar chart. The cost of the proposed system is 
also very low. The GUI designed gives a lucratively look to 
the functioning of data logger. Initial results of the data logger 
encouraging as to extend our research work further and now 
we are working on to improve the GUI model as well as the 
accuracy of data logger. The main features of the proposed 
work is  
a) Values of parameters are displayed in a single window.  
b) On-line recording of all the process parameters. 
c)The value of parameters are stored in file for future analysis 
d)The scheme is highly reliable and  low cost 
e) We can improve the data logger by incorporating the 
wireless communication in it. Therefore, by combining the 
term data acquisition and wireless communication, it becomes 
wireless data acquisition. 
f) With this features, little modification in the hardware and 
software, this system can be incorporated to any other field.  
Further, the information from the transducer could be 
transmitted faster and acts as an early alert in case of accident 
or disaster such as fire, Tsunami and earthquake. 
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