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Abstract—This paper aims in developing a simple real-time 
remote data acquisition system for condition monitoring of the 
process or system. A low cost data acquisition card is used for 
physical parameters monitoring and transmitting the acquired 
information to the remote operator. The dark environment 
condition is sensed for the light intensity value lower than 120 
Lux and at this condition an external light source circuit to 
turn on or off. PWM based speed control of fan is done based 
on the temperature data acquired. The main objective of this 
work is to create a continuous information obtaining 
framework and to continuously share this information with the 
android tab and over the internet from the virtual environment 
of LabVIEW. The acquired data values are also continuously 
logged and stored in MS Excel database file at the hard disk of 
host computer for further analysis.  
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I. INTRODUCTION

Supervisory control and Data Acquisition (SCADA) system 
saves time and money by eliminating the need for service 
personnel to visit each site for inspection, data 
collection/logging or make adjustments [1], [2]. Supervisory 
Control and Data Acquisition systems are computers, 
controllers, instruments; actuators, networks, and interfaces 
that manage the control of automated industrial processes and 
allow analysis of those systems through data collection. This 
paper present the development of real-time microcontroller 
based Data Acquisition System for monitoring the light 
intensity data and transmits the acquired information to the 
remote operator. The system will monitor the light intensity in 
a real time using the SCADA software like NI LabVIEWTM.
The main objective of this work is to create a continuous 
information obtaining framework and to continuously share 
this information with the android tab on the same server in 
virtual environment of LabVIEW. Therefore the front panel VI 
containing the recorded light intensity data values is 
continuously provided to the remote operator that enables him 
to know the real state of the physical environment or process. 
The developed system can also be similarly employed for 
monitoring other important parameters based on which the 
condition of various electrical, chemical, mechanical processes 
or plants is obtained which enables the condition based 
maintenance [3]-[6].  

II. REAL TIME MONITORING OF PHYSICAL PARAMETERS

In this paper, temperature and light Inrensity are the physical 
parameters that are remotely monitored and controlled. Since 
the lighting loadconstitutes majority of the total domestic load, 
therefore a major saving of the electrical energy can be 
achieved by controlling the use of external light source as per 
the available light intensity. Light intensity is also an 
important parameter in applications like requirement of 
optimum lighting conditions in office or conference room, to 
obtain quality pictures in photography, light intensity 
controlled solar charging etc. Temperature is also an important 
physical parameter based on which the condition of various 
electrical, chemical, mechanical processes or plants is 
obtained and the condition based maintenance is done [3]. 
Based upon the desired value of the above parameters a closed 
loop control algorithm is implemented in LabVIEW. The 
system can be employed in various types of industries ranges 
from electrical distribution systems (for transformer and 
motor), to food processing (food drying and storage), to 
facility security alarms (boilers, extruders etc).

III. HARDWARE IMPLEMENTATION

The real time light intensity is monitored with a digital lux 
meter HTC LX-101A that is taken as reference for the design 
purpose. A simple photodiode is taken in sensor board [7] 
(EB002 from Matrix Multimedia) is used in a potential 
dividing circuit and is caliberated against this reference Lux 
meter. To calibrate both with reference meter an external light 
source (Phillips 7.5Watts, 600 Lumen LED lamp) is taken and 
its intensity is varied using a variable resistance in series with 
LED bulb. both sensor board is shown in Fig.1 as, 

Fig. 1 Sensor Board
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Both sensor board and reference lux meter are kept at equal 
distance from led bulb. The variation in output voltage across 
both with the light intensity (Lux reading of meter) is recorded 
and is shown in the table 1 as, 

Table 1 
Light Intensity Vs. Voltage 

Light Intensity  
(in Lux) 

Measured Voltage 
across both (in V) 

300 0.24 
600 0.38 
900 0.54 

1200 0.85 

As shown from table 1, the output voltage across both is less 
when it is kept in dark environment. For the temperature 
measurement a linear IC based temperature sensor LM35 is 
used. The real-time data of light intensity and temperature 
values are acquired in terms of analog voltage using both and 
digital form of this data is serially communicated from the low 
cost microcontroller board (Arduino Uno) to LabVIEW 
software using VISA driver that eliminates the use of costly 
USB DAQ cards. The relation (1) is implemented in 
LabVIEW environment. The complete test assembly is shown 
in Fig. 2 as, 

Fig. 2 Test Circuit

The snap shot of Front panel is are shown in Fig. 3, 

Fig. 3 Front Panel VI 

The snap shot of the Block diagram VI’s is shown in Fig. 4, 

Fig. 4 Block Diagram VI 

From Fig. 3 and 4, the real time light intensity data is acquired 
in LabVIEW and the indication for the dark environment 
condition is provided to both the onsite and remote operator 
using the Boolean LED indicator. The dark environment 
condition is taken at the Light intensity values lower than 120 
Lux simultaneously the duty ratio for the PWM based speed 
control of fan is calculated for the desired temperature level. 
Based on the duty ratio fan   speed is controlled to control the 
ambient temperature. The monitored dark condition is shown 
in Fig.5, 

Fig. 5 Dark Condition Identification

Further, the dark condition Boolean signal is extracted in real 
time and serially communicated to the digital pin of 
microcontroller board to turn on an external light source using 
a relay driver IC ULN 2003 interfaced with microcontroller. 
Using the same test bed, the ambient temperature is 
maintained to desired value using PWM based speed control 
for DC fan. The PWM output at the PWM pin of 
microcontroller board is shown in Fig. 6, 
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Fig. 6 PWM Fan speed control pulses  

IV. REMOTE CONDITION  MONITORING OF LIGHT INTENSITY

Remote testing requires embedded test infrastructure 
consisting of communication, test control and test access [8-
10]. The front panel VI, in Fig. 5, contains the information for 
real time parametric data values of Light intensity and the dark 
environment condition. Using data dash board 2.0, the 
information for the Light Intensity waveform (using shared 
variable for remote monitoring) and dark condition (using 
shared variable for external light source condition) is 
continuously communicated to android mobile phones and 
Tabs as shown in Fig. 7 and 8.  

Fig. 7 Remote Information of Light Condition at User Tab 

Fig. 8 Web based condition monitoring 

V. CONCLUSIONS AND FUTURE SCOPE

In this paper a simple condition based monitoring technique 
for real time remote monitoring of light intensity is presented. 
The main objective of this work is to create a continuous 
information obtaining framework based on embedded system 
[11] and to continuously share this information with the 
android tab on the same server in virtual environment of 
LabVIEW. Therefore the front panel VI containing the 
recorded light intensity data values and temperature is 
continuously provided to the remote operator that enables him 
to know the real state of the physical environment or process. 
The data values are also continuously stored in MS Excel 
database from LabVIEW software for further analysis. The 
dark environment is controlled by driving the external light 
source from the dark condition detected signal using relay 
driver interfaced to the microcontroller board. While the 
ambient temperature is maintained to the desired value using 
PWM based speed control of fan. Using the proposed 
technique other important critical process parameters like 
heart beat (ECG) signals, temperature, pressure, flow rate etc. 
can be remotely monitored in real time. The external 
environment parameters like Green House Control, Air 
Quality Monitoring etc. can also be done and data can be 
published on the web as well as presented at user mobile or 
tabs.  
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