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Abstract 

The proposed design is of an intelligent system for remote data 
acquisition, data logging, remote monitoring and output control 
with minimum latency. Such an intelligent system reduces 
human effort and automates the repeated tasks in industrial 
applications. The need for such systems has significantly 
increased with growing industrial penetration. The proposed 
system design is based on ARM Processor with real time 
scheduler for task management and multi-tasking. The real-time 
scheduler helps to meet the strict timing deadlines of a real-time 
system by sharing the processor resources among all the tasks 
equitably. It is used as an embedded server with all data back up 
in an SD Card. With the help of UART interface between the 
hardware and PC, user can know the status of the system. 
Notification is given to the user regarding any critical status of 
the system with the help of the GSM Network and necessary 
action initiated on a remote user command over GSM. User can 
also control the devices by sending message to system through 
GSM and sending UART commands from PC using terminal 
software. 
Keywords: ARM, GSM, SD Card, PC. 

1. Introduction 

As the advancement in the technology is happening all the 
system in the industries are becoming complex [1] and are 
also being used in the harsh environment. Because of the 
complexity of the system and the environmental condition 
human intervention to know the system status is difficult. 
An embedded system can be used to know the status of the 
system and to control it if the system is in critical 
condition. The embedded system has to work in real time 
and must be low cost [2] providing high performance. 
 
Microcontrollers are widely used in the embedded system 
applications as it can do the repetitive tasks with high 
throughput. There are various microcontrollers available 
and its uses depend on its application. ARM 
microcontrollers are preferred more as it built on RISC 
(Reduced Instruction Set Computer) architecture. The 
RISC has Instruction sets which are simpler and can 
reduce the size of the program in the microcontroller. 
ARM has released microcontrollers named as ARM 

Cortex in which various series of microcontrollers are 
available. The ARM Cortex series are low power, low cost 
and has high efficiency and can be used for real time 
applications [7]. In order to have multi-tasking pipelining 
mechanism is also used in this series.  
 
RTOS (Real-Time Operating System) is used where the 
system has to operate in real time. The features of RTOS 
are multitasking, scheduling, memory allocation and 
management, event handling [4]. Embedded systems have 
limited memory and needs only certain features of RTOS 
and use of RTOS in it also consumes lot of memory. 
Instead of RTOS Real time scheduler can be used in 
embedded system. Real time scheduler has limited features 
like task scheduling, task management but it consumes 
less memory. The real time scheduler can be used with 
embedded system as it makes to work in real time and also 
saving its memory without the use of RTOS. 
 
GSM (Global System for Mobile communication) is a 
wireless standard which is provide services like voice, 
message, data. The wireless communication between the 
system and the user can be provided using GSM module 
[4]. This allows for remote data acquisition. 
 
As the evolution of the digital design took place the 
importance to the storage of data has been increased. 
Earlier the system used for data storage was of the size of 
the room because of the development and advancement in 
the digital world the size of the system started reducing 
and now the storage system are of size of a nail. SD Card 
are mostly used for storing the data which is of limited 
memory as this can be used in PC, Mobile phones etc. To 
know the status of the industrial system its continuous data 
has to be studied for this the data from the system has to 
be logged every time. For data logging SD card can be 
used as it doesn’t consume more area and can be easily 
removed to read the data it has logged [5]. 
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2. Literature Review 

Many of the paper have explained about the requirement 
of the embedded system in industrial system as it reduces 
the presence of human near the system. A system [1] is  
proposed on obtaining the data from the industrial system 
to the embedded system through the use of sensors. The 
system in [2] is for real time monitoring of industrial 
system using RTOS and the use of interfaces for 
monitoring the system. LCD display interface is for 
displaying the data through which the system can be 
monitored. The system in [3] uses wireless communication 
for acquiring the data from the system and transmitting the 
data to the microcontroller. The wireless communication 
used is GSM as it can be used to communicate from long 
distance also. System used in [4] uses GSM for wireless 
communication between the system and the user can 
obtain the data from the stay by not staying near the 
system. The system proposed in [5] uses SD card for data 
logging and uses GSM for wireless communication 
between the system and user. The status of the system can 
be seen on a browser using the IP address of the system 
for which the TCP/IP network is used. LPC 2148 is used 
in [5] which has ARM7 processor. The system in [6] are 
used for applications involving home appliances where the 
appliances can be controlled using the browser. The 
system uses ethernet and by the use of IP address in the 
browser the control panel of appliances can be accessed. 
The controlling can be switching on/off of lights, fans.  
 
This paper has various sections. The section III tells about 
the proposed system and the components used and its 
function. Section IV shows the flowchart of the system 
wherein it shows the flow of working of the system. 
Section V tells about the implementation of the system and 
the images of the implemented system and the display of 
data on LCD. And Section VI concludes the paper. 

3. System Module 

In the proposed system, the board which is being used is 
LPC1769 by NXP semiconductor for acquiring the data 
from the system and performing appropriate function. This 
board is chosen because of its various advantages. It is a 
low cost, low power and efficient performance board built 
on ARM Cortex M3 and can be used for real-time 
application. 
 
The data from the system are obtained through the sensor. 
The type of sensor to be used depends on the type of 
system being used from which the data are obtained. 
Different sensors are used for different system. 
 

 
Fig. 8 Block diagram of System module 

 
LCD display is used to display the characters. Here it is 
programmed to display the status of the system, interfaces. 
The status can be initialization, error or obtained data from 
the sensors. 
 
GSM is a module which is used to make/ receive a call 
and to send/receive a message. If any data is received 
which indicates that the system is critical then, through the 
GSM module a message can be sent to system 
administrator or any individual whose number is fed in the 
embedded system to notify them so that they can take the 
necessary action. 
 
The continuous status of the system is collected in terms 
of data. This data is essential to know how the system is 
working. In order to have a backup of this data SD card is 
used for data logging. The SD card stores all the data 
which is obtained in a log file. This log file can later be 
used to determine the working of system. 
 
Real time scheduler is used to make the system to work in 
real time. The real time scheduler can schedule the task, 
manage the task in real time which is most important in 
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this application. It also consumes less memory and can be 
implemented in the embedded system without much 
complexity. 
 
PC is connected to the embedded system through USB 
drive. The data acquired and the tasks performed by the 
system can be seen in PC through hyper terminal 
application. If the PC and the embedded system are 
connected through an Ethernet controller, then the system 
data can be seen in PC through browser from the IP 
address of the system. As the embedded system is 
connected through Ethernet controller it can act as a server.  
 
LPCXpresso tool is used for implementation. LPCXpresso 
is an IDE tool developed by NXP semiconductor for LPC 
boards. This can be used for writing the program and 
flashing the program into the LPC board. 

4. Flowchart 

 
 

Fig. 2 Flowchart of Working system 
 
 

5. Implementation 

The implementation of the system is done using the 
LPC1769 board and the interfaces. The interfaces which 
are used for the system are connected to the board. A 
potentiometer is used for the LCD Display so that the 
brightness of the LCD can be controlled. The power to the 
GSM has to be given through an adapter. When the power 
is given to the system, the board first initializes all the 
interfaces which are connected to it and then it starts 
collecting the data from the sensor. Here Temperature 
sensor is used and the data received is temperature which 
is sensed by the sensor. The temperature received is 
displayed on the LCD. The LCD will be displaying the 
temperature continuously as the sensor constantly senses 
the temperature. When the temperature exceeds the 
threshold defined for three consecutive readings then an 
SMS is sent to the user whose number is given in GSM 
module. Three consecutive readings of the exceeding 
temperature are taken to avoid the error temperature 
sensed. The real time scheduler is responsible for the 
system to be working in real time and scheduling of all 
tasks in the system.  
 
The temperature sensed can also be seen on PC through 
hyper terminal application on the PC. Hyper terminal 
application constantly displays the data which it obtains 
from the system. 
 
The figures which are shown below are the images of the 
implemented system and the display of temperature on the 
LCD. 
 

 
 

Fig. 3 Implemented System 
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Fig. 4 Display of Temperature on LCD 

6. Conclusions 

The system which is proposed in this paper offers several 
functions which will be helpful to an application. The 
LPC1769 board supports many interfaces to connect 
through it and provides high efficient result while 
operating in low power. The real time operations like 
scheduling of tasks can be performed by Real Time 
scheduler which makes the system to work in real time. 
The data logging in SD card which is used for back up of 
data also helps in studying the condition of system over a 
period of time. The use GSM module enables the system 
to communicate with a user who is residing at different 
location and that user can control the system through this 
communication. The working of the system can be viewed 
by the user through the hyper terminal application in the 
PC, where the PC is connected to the board through USB, 
this makes the user not to be near the system to check the 
status of it. The proposed system can be used in the 
industrial application process where the systems are 
complex, those systems data can be acquired and 
controlled in real time from a remote location. Thereby 
reducing the risk of people to work near those systems.  
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