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Abstract- The excess usage of energy in a building is identified and it is controlled and conserved using Laboratory Virtual 
Instrumentation Engineering Workbench. The unnecessary usage of energy for appliances in human absence is detected and 
the appliance isswitched off, using ARM controller, mbed NXP LPC1768 integrated with the LabVIEW, by continuous 
monitoring of appliance status. ACS712 is the power meter module capable of reading the power information as voltage. The 
same is read through the ARM Analog Input pin and sent to the LabVIEW. The fan and light are automatically controlled by 
monitoring the human emplacement in the environment using the PIR Sensor. Thehuman interventioninformation are traced, 
processed and sent to LabVIEW for the control. The system modeled provides the efficient energy conservation strategy. 
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I. INTRODUCTION 
 
An Energy monitoring system for energy 
conservation is an ongoing process for identifying, 
planning and implementing improvements in the way 
a building uses energy. A structured, coordinated and 
integrated approach for managing energy will provide 
a framework of practical processes and procedures to 
deliver an efficient energy objective. The data from 
the nodes are gathered to LabVIEW module using the 
serial communication running on LabVIEW based 
workstation through IPv6 eliding using 6LoWPAN 
Technology. The technology 6LoWPAN is used to 
transfer the IPv6 packets from each node over 
Ethernet. The primary advantage of using this 
technology is that it compresses the header addresses. 
The LoWPAN works on the principle of flat address 
spaces with unique MAC addresses.  
 
Dinusha Rathnayaka in has proposed Wireless Home 
Automation (WHA) strategy using wireless 
embedded sensors and actuators integrated with 
architectures.6LoWPAN compresses IPv6 addresses 
by eliding the IPv6 prefix, the global prefix known by 
all nodes in the network gets converted to link-local 
prefix indicated by header compression format. 
Elided link-local communication is again compressed 
for multihop destination and source addresses. Italso 
provides single interface routing, flat topology, low-
power and lossy wireless technology that enables 
efficient packet transfer.  
 
In the proposed system, an energy monitoring and 
control system is designed such as to identify the 
energy usage in a building and optimize the usage by 
automatic control. The nodes to be monitored are 
connected to the Ethernet by assigning individual 
identity address and integrated with the mbed NXP 
LPC1768. 

The monitoring of nodes is done such that the nodes 
are connected to a relay board so that the AC-DC 
conversion can be done in that and power monitoring 
module is connected to the nodes in serial order. The 
energy consumption of each node is monitored using 
ACS712, it is a fully integrated, Hall Effect-Based 
Linear Current Sensor IC with 2.1 kVRMS Isolation 
and a Low-Resistance Current Conductor.It is 
typically used for load detection and management in 
AC or DC current sensing. The energy consumption 
of each node read by ACS712 is displayed in 
LabVIEW simultaneously along with the PIR sensor 
reading for human intervention. The logic is designed 
such that in the absence of human intervention if the 
energy consumption is prompted then the device that 
is ON will be automatically switched OFF using 
LabVIEW.Bojan Mrazovac has proposed a wireless 
smart outlet network and RSSI (received signal 
strength indication) method for detecting human 
presence.The human intervention is detected using 
PIR SEN-08630 and is given to mbed NXP LPC1768 
in the proposed system. Communication of nodes 
with LabVIEW is done by controlling the IP address 
of each node using Ethernet. Blerim Quela has 
proposed OLA algorithm (Observe, Learn and Adapt) 
includes the integration of wireless sensors and 
artificial intelligence. The priorities on working can 
also be done in conjunction with RTOS.The effective 
communication among the nodes is done possibly by 
using 6LoWPAN protocol and it can be visualized 
using the software Contiki. 
 
II. SYSTEM OVERVIEW 
 
The proposed system includes modeling of the 
following two systems 
 1. Monitoring system 
 2. Controlling system 
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The monitoring phase involves the reading of energy 
consumption and the status of each node and display 
them in LabVIEW. The control phase involves the 
control of nodes from LabVIEW based on the output 
from the sensor and the status of the node. The nodes 
are linked through Ethernet and are given individual 
IP address using which the individual node is 
identified and controlled automatically through 
LabVIEW. The block diagram for Energy 
conservation is shown Fig.1. 

 

 
Fig:1 Block diagram for energy conservation system 

 
The monitoring and control system involves the 
manipulation of data over LabVIEW. The flow of 
monitoring and control process is described as shown 
in the Fig 2. The system overview is made explained 
in the flowchart given below. 
 

 
Fig:2 Flow chart for System Behavior 

III. SYSTEM DESCRIPTION 
 
Monitoring system: 
The status of the appliance is monitored by ACS712 
and the data measured is given to the ARM and then 
to LabVIEW for display of result. 

 

 
Fig:3 Block of Monitoring System 

 
The PIR sensor detects the human intervention and 
then through ARM the status result is sent to 
LabVIEW. The ACS712 power monitoring module 
measures the energy consumption and specifies the 
data in LabVIEW through mbed controller.  Based on 
the logic fed in LabVIEW the node is controlled with 
the results from sensor and measured power. The 
sample output for monitoring of one node in 
LabVIEW is as shown in the Fig.4. 
 

 
Fig:4 Sample Result in LabVIEW for monitoring one node The 

status of the appliance is indicated in green for running 
condition and the energy of the fan is measured and displayed. 

 
Measurement strategy in ACS712: 
The ACS712 outputs an analog signal, Voutthat varies 
linearly with the AC or DC primary sampled current, 
Ip, within the range specified. CFis recommended for 
noise management, with values that depends based on 
the application. The working circuit of ACS712 is 
shown in the Fig.5. 
 

 
Fig:5 Circuit of ACS712 
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The node is given as input to the pins 1,2 or 3,4 and 
the power consumed from the node is given as output 
from the pin Vout and it is given to ARM controller. 
The output of the device has a positive slope 
(>VIOUT(Q)) when an increasing current flows through 
the primary copper conducting path, which is the path 
used for sampling. The internal resistance of the 
conductive path is 1.2 mΩ, providing low power loss. 
 
Human Detection: 
Human presence is monitored using the PIR sensor 
(#555-28027) and the data is given for the validation 
of logic to LabVIEWthrough ARM. The PIR sensor 
circuit is shown in Fig 6.  
 

 
Fig:6 PIR sensor for Human Detection 

 
The Passive Infra-Red sensor is a pyro electric device 
that detects motion by sensing changes in infrared 
(radiant heat) levels emitted by surrounding objects. 
This motion can be detected by checking for a sudden 
change in the surrounding IR pattern. When motion is 
detected the PIR sensor outputs a high signal on its 
output pin. This signal can be read by ARM 
controller and is given to the LabVIEW for 
manipulation and the control phase is initiated based 
on the input. 
 
Controlling System: 
Each appliance is controlled using mbed and mbed is 
controlled by LabVIEW. The control over LabVIEW 
for the nodes is done by connecting each node 
through Ethernet and the motes are given unique 
addresses. The controlling system with nodes 
connected to LabVIEW is shown in Fig.7. 
 

 
Fig:7 Block of Controlling System 

Each fan and light is connected with mbed controller 
and each controller is assigned an IP address and is 
connected to the PC using Ethernet. The logic is 
framed such that when the appliance status is ON and 
the data from the corresponding sensor shows human 
absence then the appliance gets control from 
LabVIEW to be switched OFF. The priorities for the 
node control can be achieved using RTOS and it can 
be enhanced with other applications also. 
 
Packet compression: 
The data transfer among nodes and the data 
compression using 6LoWPAN can be visualized 
using the software CONTIKI. It provides powerful 
low-power internet communication. Contiki supports 
fully standard IPv6 and IPv4, along with the recent 
low-power wireless standards: 6LoWPAN, 
RPL,CoAP. Contiki is an open source operating 
system for networked, memory-constrained systems 
with a particular focus on low-power wireless 
Internet devices. Contiki networks can be emulated 
before burned into hardware and it provides an entire 
development environment in a single download. In 
proposed system the 6LoWPAN compression of data 
is visualized using Contiki software. 
 
The CoAP protocol is simulated using Contiki and 
the motes are created as in Fig.8 

 
Fig:8 CoAP output in Network Simulator 

 
In CoAP function the timeline of the mote will send 
data to time (ms) and radio transmit time on the 
timeline window. The total bytes are used to send 
data by CoAP function in radio message is shown in 
Fig.9. Here the size of the packet data transferred is 
64 bytes using CoAP function. 

 

 
Fig:9 Uncompressed CoAP Function 
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The output bytes ranging from 64 to 62 bytes sent 
using CoAP function are compressed by 6LowPAN 
function to 2 bytes and is shown in the Fig.10 

 

 
Fig:10 Compressed CoAP Function 

 
IPv6 protocol will send data through all motes and 
the output will be shown as in the Fig.11 

 

 
Fig:11 IPv6 output Network in Contiki 

 
In IPv6 output the uncompressed bytes ranges from 
70 to 68 bytes to send data by using 6LoWPAN, the 
compressed bytes range to 12 bytes and it is as shown 
in the Fig.12& Fig 13. 

 

 
Fig.12 Uncompressed data transfer in IPv6 protocol 

 

 
Fig.13 Compressed data transfer in IPv6 protocol 

CONCLUSION 
 
An efficient energy conservation model is designed 
for building by monitoring and control through Lab 
VIEW. The automatic control of fan and light 
connected through Ethernet has been achieved based 
on the input from sensors and power monitoring 
module for efficient energy management. The 
compression of appliance data from ARM enables the 
communication faster without data congestion. This 
can be further enhanced for various other appliances 
also. 
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