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{ ) Abstract

With the development of technology, loT (Internet of
Things) has become a well-known topic in recent years.
However, it could be hard to build smart homes with
current loT systems since the following issues have to
be improved: 1. Traditional appliances are usually not
equipped the Internet connection ability, thus they could
not link to one another and build smart homes. 2. loT
systems aren’ t widely applied in modern home electrical
system and switches. 3. The cost of smart appliances
is significant and there is no a universal loT protocol for
all manufacturers. 4. Each loT product contains special
specification, which is hard to modify and customize for
unique requirements. 5. There are limited sensors in each
loT system, users are unable to add new sensors or modify
existing sensors at will.

Common appliances like bug zappers, juicers, lamps, and
fans are widely used in modern household, however, they
are incapable of connecting to the Internet. As a result,
it is extremely difficult to integrate these appliances
into smart home systems and control those appliances
remotely, unless the manufacturers release compatible
devices. On the other hand, since improving existing
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Fig.3 The combination of various |IOT puzzles to build a smart home

devices to smart home systems cannot bring more profit,
manufacturers don't treat it as a top priority. Moreover, the
lack of standard protocols for smart home systems causes
customers need to purchase another loT set just for a
particular requirement, which is not realistic for building
smart homes.

In order to improve the issues which are mentioned above,
we design and implement a brand new smart home system
(based on loT), which is called "loT Puzzle". The loT puzzle
provides plug-and-play connections for each pieces, users
are not only able to assemble any combination of sensors
as well, but also customize the functions according to their
scenario. Users can create any functions just like putting
puzzle pieces together for building their smart homes.
In addition, they are able to change trigger conditions
of various sensors and controllers at any time with the
developed app. Furthermore, we design and implement
the "smart outlet", "universal IR remote controller" and
"switch puzzle" as output puzzles. Therefore, the home
electronic systems could be controlled by loT without any
modification and significant cost to reach the goal of a
smart home.
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