Introduction
The following report outlines various smart home devices that are currently available to buy, outlining their key features on what they do along with the advantages and disadvantages that come with having these smart devices.

Smart home hub
A smart home hub is hardware or software that connects and controls smart devices on a home network. They are very useful for communicating with devices that use the Zigbee, Z-Wave protocols or Bluetooth, rather than Wi-Fi. If a smartphone does not use Zigbee to communicate then a smart hub can be used as a bridge so that the smartphone can communicate with the smart device that operates in Zigbee.
 Also, a smart home hub can act as the main controller for all smart devices on a home network, connecting various devices to one centralised point where they can be controlled remotely no matter where you are using an app on a smartphone or tablet. This makes things much simpler than having to control various devices all on different applications. The smart home hub can be used to set up commands such as unlocking the front door and turning on the lights in the house by a single command on the application. 
Many smart home devices come with their own hubs, but these systems often can’t communicate with other smart devices. An example of this is if a user had different manufacturers of smart bulbs they would not be able to communicate with each other but with a smart home hub you can use it as a single control point. The user can control their smart home hub with voice control as long as it is compatible with a smart speaker such as Amazon Echo or Google Home.
 
An example of a smart home hub is the Samsung SmartThings Hub, this supports Zigbee, Z-Wave, Bluetooth, Wi-Fi and it is compatible with over 200 different smart devices [1].






Smart video doorbell

A smart video doorbell allows the user to see who is at their door and have a conversation with them through a 2-way speaker that can be accessed by an app on a smartphone, tablet, or computer. This gives the user the ability to see who is at their door before answering it or if they are out of the house and the doorbell rings they will get a notification on their smartphone so that they can see who is at the door and can choose whether to speak to them or not. This can be useful for a range of reasons but one example is if a parcel was being delivered to the house but the owner was not there they could tell the person delivering the parcel where to leave it. Some devices will also notify the user when someone approaches the door as they have a sensor built-in which is useful to know when someone is coming to the door but also for security reasons.

An example of a smart video doorbell is the Ring Video Doorbell Pro [2].

Smart home security camera

A smart home security camera is a good addition for any home as it will improve security with a variety of features. The cameras have a sensor on them so an alert will be sent to the user’s device of choice whenever something is picked up on the sensor so they can view the camera to see what is being picked up on the camera. All events where a sensor was triggered will be saved for the user to be able to view at any time. Some models also have a light that will turn on when the motion sensor is triggered to attempt to scare off any intruders and also have a night vision mode so if an intruder tries to break in during the night it will still be picked up on the camera. Another feature some smart cameras have is a tracking feature so if someone is picked up on the camera it will follow them and zoom in on them to get a better view of what they are doing. Depending on the model some cameras are straight forward to set up requiring no wires or power source as they are battery powered and work on Wi-Fi.  
An example of a smart home security camera is an Arlo Ultra [3].




Smart lock

Smart locks are a very useful device that can be used to lock and unlock your house without the need of any keys that can be done on an app that is operated from a device such as a smartphone, tablet or smartwatch. This can be useful in a range of different situations such as a family member being locked out of the house, as long as someone has access to the app they can unlock the door for the person locked out no matter when they are. Certain products also have a feature that when you come within range of the smart lock the door will open without having to access the app. Full access or temporary access of the app to unlock the house can be given to any person the user chooses. Temporary access can be given to someone such as a baby sitter who only needs access to the house for a short period of time. There is also a sensor that tells the user if the door is open or closed that can be viewed on the app with also information containing who opened the door and at what time which is good for security.

An example of a smart lock is the August Smart Lock Pro [4].

Smart heating

A smart heating system can be used to schedule when the temperature in the house changes to suit the user. This can be used to warm the house for when they wake up then lower the temperature of the house when they leave the house for work which will save money and energy. With the use of a smart speaker or an app that can be accessed on a smartphone, tablet or computer you can also control the temperature of the house without touching the thermostat. This can be useful to turn on the heating before getting home so that the house is warm or if the house is left with the heating still on it can be turned off remotely without the need to go back to the house. It is also very useful for monitoring how much money is being spent on heating to improve on saving money and energy. An additional feature is the option to get smart radiator valves that can control the temperature of individual rooms rather than the whole house which will also improve saving.

An example of a smart heating device is the hive [5].

Smart bulbs

Smart bulbs are just normal light bulbs that can be turned on without pressing a light switch for convenience. There is the option of getting a single colour or some bulbs will have multiple colours you can choose between. The lights can either be controlled in various ways such as through an app on a smartphone or tablet, a smart speaker or they can be scheduled to come on. Scheduling can be very useful the user can set a time for their lights to come on in the morning that will help wake them up and depending on the bulb they can gradually increase in brightness. 

An example of a smart bulb is the Phillips Hue bulb [6].

Smart hoover
A smart hoover is a device that will clean the surface of floors in a house without having to be manually operated. With the use of an app on a smartphone, tablet or computer the user can operate the hoover to start and stop cleaning or there is the option to schedule times when the smart hoover will turn itself on and clean around the house. This can be done in the house or remotely as long as you have internet access and can access the app. It also has built-in features to stop it bumping into furniture, walls or falling downstairs by using sensors not to damage the hoover or any items in the house. Some models also have an automatic charging feature that will return to its charging station when the battery is low so that it will never run out of battery and miss the cleaning schedule it has been set to.
An example of a smart hoover is an Ecovacs Deebot N79S [7].

Smart smoke detector / CO2 detector
A smart smoke detector is a device that will alert the owner of any smoke or CO2 that has been detected in the house by sending a notification to the user’s smartphone and also an alarm will trigger so that anyone in the house will be alerted that smoke or CO2 was detected and in which room it was detected in. There are two different alerts, one is if a smart amount of smoke or CO2 is detected and the other is if there is a dangerous amount and the owner must evacuate the house immediately. With the second alarm, it can set it up so it will automatically contact the fire service if the alarm goes off. Certain devices are wireless and battery-powered so can be set up very easily by placing them on the ceiling or wall in each room the user wants one or there are wired options so there isn’t need to change the batteries of the device. 
An example of a smart smoke detector is the nest project [8].


Below are listed the advantages and disadvantages of having smart devices in a house: 
Advantages 
Ease of use- Lots of smart devices can be controlled by voice recognition such as a smart speaker or through an app such as smart home hub enabling the user to do everyday tasks such as turning on the lights or opening the garage door remotely so they do not have to manually do it themselves making it more convenient and saving more time [9].

Energy efficient- A smart meter can easily be used to see how much electricity or gas you are using to identify what is costing the most money to run to cut down on costs. Also with a smart thermostat, it can lower the temperature of the house while you are out of the house to save money [9]. 

Security- With the correct devices a smarthome can have improved security for a house through cameras that will alert the homeowner the camera picks something up on the sensor alerting the owner of a potential burglary attempt and give evidence to the police. There are also door and windows sensors that will send an alert to the owner whenever a door or window is opened or has been attempted to break into and can automatically contact the police if it has been programmed to [9].

Safety- Having a smart smoke detector can alert the homeowner whenever it detects smoke and it will tell you which room in the house the smoke is being detected from. Some can also be programmed to call the fire service if a fire is detected. Certain models will also detect CO2 gas [9].

Remote control- Having smart technology allows the user to controls items in the house no matter where they are. So if they left the house and forgot to turn off the lights they can turn them off remotely with something such as Phillips Hue Bulbs. Also if a package is delivered to the house but no one is in there with a smart video doorbell you can have a two-way conversation with someone at the door that can be accessed through an app [9].








Disadvantages
Cost- Although having a smart home has its advantages it can be expensive depending on how many smart technology devices a user has and which ones they decide to get it can be very expensive for certain smart devices [9]. 

Reliance on the internet- Smart home devices have to be connected to the internet at all times which can cause problems for some people. Not everyone’s internet is reliable and could go down at any time which will make most devices lose full functionality while the internet is down [9].

Security threats- Having a smart home can improve security but it also brings a lot of security threats as there is the risk of people trying to hack into your devices to try and gain access to personal information or worse break into someones home. Some peoples home cameras have been hacked and the attacker has taken control of the microphone as a joke but there are also serious cases [9].


Different protocols (Zigbee, Z-Wave)-  Different smart devices use different protocols to commuinicate such as Zigbee and Z-Wave. Some of these devices are not compatable to communicate with devices on other protocols meaning that the user would need to log into all of the different hub apps that each device comes with to access them unless they had a device such as a smart home hub which can communicate with all of the different protocols that the devices on the network use [9].
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