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Abstract - Home Automation is one of the main growing trends in IOT. Current Home Base Automation Systems such as 
Google Home and Amazon Echo use Wi-Fi for functionality. This paper describes about 6LoWPAN(an open IOT 
networking protocol) in general and how it is preferable over Wi-Fi. 6LoWPAN is  a technique to apply IPv6 to IEEE 
802.15.4 low-power wireless network standards, which adds the potential for transparent end-to-end communication, control, 
and monitoring of home automation devices from anywhere on the globe. The use of 6LoWPAN technology also helps 
lower expense and decrease complexity of home automation architecture. 
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I. INTRODUCTION  
 
The Internet of things (IOT) is the inter-networking 
of physical devices, vehicles (also referred to as 
"connected devices" and "smart devices"), buildings, 
and other items—embedded with electronics, 
software, sensors, actuators, and network connectivity 
that enable these objects to collect and exchange data 
. One interesting example application of the IOT is a 
home automation system. Using a home automation 
process in a household environment, we can give 
additional functionality through the integration of 
sensors and actuators to normally non-automated 
systems like lighting, heating, air conditioning, and 
appliances. There has been a lot of solutions in the 
field of home automation, but almost all of them 
existing in the market employ wired networks such as 
Ethernet and wireless technologies such as Wi-Fi and 
Zigbee. They have all been available for at least a 
couple of decades and, while technologically and 
functionally proven, they have some disadvantages 
that hinder their widespread adoption(with exception 
of Wi-Fi based Google Home and Amazon Echo 
which have risen to fame this year). Nowadays, home 
automation systems have been challenged with three 
outstanding needs: the need for high interoperability 
between home devices,the need for accessing the 
system from different end points and to integrate the 
smallest of devices. To develop and improve a 
solution for this, we must give much attention to the 
field of home automation. 
 
Let us introduce a Home Automation system based 
on Wi-Fi. Wi-Fi has lot of limitations like 
interoperability issues, high cost, high power 
consumption(even low power Wi-Fi has more power 
consumption). 
 
A possible strategy to solve the problem listed above 
could be adopting the Internet of Things idea by 
implementing an all-IP solution based on IPv6 over a 
low-power, lossy network (LLN) i.e. 6LoWPAN. 
Growing support for IPv6 and its large address space 
enables the integration of large numbers of devices to 

the IP network. The introduction of the 6LoWPAN 
protocol enables home automation devices based on 
802.15.4 wireless sensor network standards to be 
compatible with IPv6, while maintaining low power 
consumption and taking the nature of wireless 
networks into account [3]. Moreover, this protocol 
has the added potential of Internet communication 
and remote accessing of home automation devices 
from anywhere in the world. 6LoWPAN promises the 
fulfilment of the emerging trend of embedded 
Internet technology(IOT) in all aspects of everyday 
life [4], mainly because of its low cost, low power, 
scalability, small packet size, low 
bandwidth(250/40/20) kbps and possibility to adapt 
existing technologies. However, between the features 
of any 6LoWPAN-based home automation systems 
are long periods of life without the need to 
periodically replace its batteries. In this paper we 
propose and analyze our home automation system 
with 6LoWPAN support.  
 
A. Architecture(6LoWPAN overview) 
The concept of 6LoWPAN came into existence from 
the idea of "the Internet Protocol could and should be 
applied even to the smallest devices, and that low-
power devices with limited processing capabilities 
should be able to participate in the IOT (Internet of 
Things)". The concept was created because engineers 
felt like the smallest devices were being left out from 
the Internet of Things.  
 

  
 
In 6LoWPAN devices adaptation layer is the 
significant constituent(6LoWPAN is an adaptation 
layer for IPv6). The first foremost task of this layer is 
to compress TCP/IP header.For LR-
WPAN(802.15.4),TCP/IP headers are too lengthy. 
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The size of the TCP/IP headers is 128 bytes whereas 
IPv6 header size is 40 bytes. The size of the UDP and 
ICMP headers are of 4 bytes and TCP header 
occupies 20bytes. For effective transmission of any 
payload compression of TCP/IP headers (802.15.4) 
are mandatory. A second task is to handle packet 
fragmentation and packet reassembling. The 
maximum frame size of IEEE 802.15.4 is 128 bytes, 
but maximum transmission unit (MTU) of IPv6 
protocol is of 1280 bytes [5], this great difference is 
handled in the adaptation layer. The third task is 
routing. The Ipv6 packets are routed by the border 
nodes of the WSN(wireless sensor nodes) from 
outside to inside the network and vice versa.It offers 
end-to-end IP addressable nodes. There's no need for 
gateway, a router can connects the 6LoWPAN 
network to IP. Moreover since 6LoWPAN 
incorporates IPv6 its maintains Quality of 
Service(QOS) and larger address space allowing for 
more and more devices to be integrated. Above all, it 
is licence free standard for the Internet of Things. 
 
B. Home automation with 6LoWPAN 
 

 
 
This section describes the conceptual design of a 
simple and flexible home automation system using 
6LoWPAN. Our goal is to develop a home 
automation system that is robust, flexible, easy to use, 
and has a wide range of capabilities. The system 
allows home owners to monitor and control 
connected devices in the home through any Wi-Fi-
enabled device. Additionally, users may remotely 
monitor and control their home devices using any 
Internet-enabled device. A home gateway is 
implemented to facilitate interoperability between 
heterogeneous 6LoWPAN with an ordinary IPv6 
network based on Ethernet and Wi-Fi. It provides 
data translation services between the Internet, based-
on Wi-Fi or Ethernet with 6LoWPAN networks 
based-on 802.15.4 thus providing for interoperability. 
 It also facilitates secure local and remote systems 
over the home devices and provides a steady 
interface, regardless of the accessing device. Remote 
user communications traverse the Internet until they 
reach a home gateway. They are then wirelessly 
transmitted to home devices using 6LoWPAN. This 
technology is designed to be used on applications that 

require a low data rate, low cost, low power 
consumption, and two-way wireless communications. 
The wireless nature of 6LoWPAN helps overcome 
the intrusive installation problem with the existing 
home automation systems.The 6LoWPAN devices 
based on the IEEE 802.15.4(LR-WPAN) standard 
theoretically provides a 250 kbps data rate and 127 
byte frame size, which would need a considerable 
amount of compression for controlling most home 
automation devices using IPv6(adaption layer takes 
care of it). The automatic installation and IPv6 
address of 6LoWPAN provide a interestingly new 
solution for end-to-end connectivity and a ubiquitous 
Internet-based home automation system, and help 
tackle the expensive and complex architecture 
problems with existing home automation 
systems(which use Wi-Fi).  

 
II. COMPARISON WITH WI-FI  

 

 
 

The use of 6LoWPAN communications technology 
helps in end to end wireless communication which 
cannot be implemented in Wi-Fi or other networks 
since they need intermediate proxy server for 
communication. On the other hand, 6LoWPAN is 
also known for its mobility factor. Mobility in 
6LoWPAN is being utilized in realizing many 
applications where sensor nodes, while moving and 
transmit the data to a server.6LoWPAN routing 
protocol supports multicast traffic pattern, i.e. point to 
point to communication or vice-versa , which is not 
possible in Wi-Fi(no point to point 
communication).6LoWPAN is highly scalable with 
hundreds of nodes able to communicate whereas in 
Wi-Fi ,a maximum of 10-15 devices can only be 
connected. The cost of 6LoWPAN is comparatively 
low when compared to Wi-Fi or other networks. 
The main advantage is that 6LoWPAN requires less 
power consumption. Wi-Fi needs high line power 
consumption for access points and very low battery 
life. 
 
CONCLUSION 
 
6LoWPAN is an emerging technology in the market 
which replaces Wi-Fi.6LoWPAN is another option to 
work with IP to integrate smart objects such as 
sensors. Since Wi-Fi remains to be of high cost and 
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highly power consuming the Internet of things 
applications would prefer 6LoWPAN.This 
technology has been used in home automation system 
which has an open IP standard ,a mesh routing and a 
multiple PHY support. 6LoWPAN has some 
additional benefits over Wi-Fi like low power 
consumption, long lifetime, transparent internet 
integration which is easy to fuel the growth of the 
Internet of Things.Finally,6LoWPAN is a license free 
standard for Internet of Things and offers a better 
Quality of Service(QOS). 
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