Abstract 
This is a report that has been created showing my independent research of QAM and my design work with my farm and smart city.	Comment by Carlene Campbell: 
Avoid writing in the first person (use of ""I"", ""my"") in academic writing unless you are writing a reflective evaluation.

Reference(s):http://www.quickanddirtytips.com/education/grammar/first-second-and-third-person?page=all, http://www.wikihow.com/Write-in-Third-Person
Introduction
I have been asked to create a report on my design and evaluation of wireless networks. This report includes my independent research and the design stages of my farm and smart city.	Comment by Carlene Campbell: 
Avoid writing in the first person (use of ""I"", ""my"") in academic writing unless you are writing a reflective evaluation.

Reference(s):http://www.quickanddirtytips.com/education/grammar/first-second-and-third-person?page=all, http://www.wikihow.com/Write-in-Third-Person
The function of a modulation in a communication system is to generate modulation signals that will be suited through the transmission channel that is going to be used. Modulation is used to transform digital waves into voice-band waves to send across the communication system. Then you will have demodulation that transforms the signal from voice-band to digital waves, so the data can be passed by the network to the sender or receiver[1].
Quam is a modulation technique uses a signal with two carriers that are shifted in phrases by 90֯. As a result of their 90֯ phases one of the signals is a i and the other signal is a Q signal. The overall signal combines of the signal i and Q that contains both amplitudes and phrase variations. If both amplitude and phrase variation is present it is considered as a mixture of amplitude and phrase modulation. “A motivation for the use of quadrature modulation comes from the fact that a straight amplitude, double sideband even with a suppressed carrier occupies twice the bandwidth of the modulation signal”[2]. The frequency spectrum would be very wasteful so, QUAM restores the balancing by having two independent double sideband that are suppressed into the same signals and in the same spectrum as the supressed carrier signal.	Comment by Carlene Campbell: 
Spelling mistake
QUAM uses an analogue or digital format. The analogue signals are typically used to have multiple analogue singles to be carried down the same carrier. An example of this is a PAN or NTSC TV system. The different channels provide components of colour information. In radio applications the system is called C-QUAM which is used for AM stereo radio. The different channels have two channels for stereo and one channel for the stereo to be carried on one single carrier[2].
The digital formats of QAM are referred to ‘Quantised QAM’ is being increasingly used for communications systems. Communication systems that are ranging from LTE through to WIMAX, and WIFI 802.11 use a range of different forms of QAM. QUAM uses extremely higher data rates than normal amplitude modulation schemes and the different phase scheme[2]. The basic signals allow the transfer of data from 0 and 1. When using QAM there are many different points that can be defined in values of phrase and amplitude. 


[image:  Bit sequence mapping for a 16QAM signal ]This diagram shows 16QAM signals in the different direction points. By using more points on the constellation, its more acceptable to transfer more bits per second. The more the points get closer they will be more susceptible to sound and data errors. [bookmark: _Toc39610519]Figure 1 - QAM Points Diagram

[image: Analyzing a 16-QAM modulated waveform? - Signal Processing Stack ...][bookmark: _Toc39610520]Figure 2 - QAM Wave flow





Advantages
· QAM modulation uses efficient usage of bandwidth, due to the greater number of bits per second.
· QAM increases the efficiency of transmission for radio communication


Disadvantages
· As the points get closer together, they start to make noise, due to the complex to compare the modulation types
· As QAM uses amplitude signals to represent binary data, that means the linearity needs to be maintained and that means more power to complete the tasks

The main advantage in doing simulations is so you can test like a real-life scenario and you can see if you need to adapt any part of the design. It can be less time consuming to simulate. You can scope for any errors. The main disadvantage is that you might find it hard to interpret the results and it could be expensive to simulate the actual simulation.

B

 This is a diagram that shows how QUAM modulation is represented whilst transmitted between two different networks.	Comment by Carlene Campbell: 
Spelling mistake
[image: ][bookmark: _Toc39610521]Figure 3 - Simulink QUAM Diagram



	
[image: ]This is the transmitted and received diagrams that has been ran at 0 db/s. the diagrams show that the data that is being received by 0db/s is scattered. This means that it will take longer for the de modulator to translate the signal back to readable data. [bookmark: _Toc39610522]Figure 4 - 0db/s Diagram




[image: ]These are the results when I changed the decerbels to 10. The received diagram shows that the packets of data are combining together once received the otherside of the transmission.[bookmark: _Toc39610523]Figure 5 - 10db/s Diagram

[image: ][bookmark: _Toc39610524]Figure 6 - 13db/s Diagram

This is the result when I changed the decibels to 13. This shows that the higher the decibels are the more closer the packets of data will get.

	Sim No
	SNR - EH/No (dB)
	BER

	1
	0
	61%

	2
	1
	56%

	4
	2
	51%

	5
	3
	45%

	6
	4
	38%

	7
	5
	32%

	8
	6
	25%

	9
	7
	19%

	10
	8
	13%

	11
	9
	8%

	12
	10
	5%

	13
	11
	2%

	14
	12
	1%

	15
	13
	0%


This table shows the number of simulations I have tested by the number of decebels that I have set for that simulation. By raising the number of decebels for each simulation I can see what the BER percentage is and I can compare them to create a line graph too show the curve that has been created by the data that has been collected.

This is the line graph that was made when I collected all of the simulation data from the fiveteen simulation that were carried out.[bookmark: _Toc39610525]Figure 7 - BER Line Graph


Task 2 –

LoRa - Long range, low power

[image: LoRa Data Modulation]LoRa is a type of modulation that uses a spread spectrum. This type of modulation is used for long range communication [1]. This type of modulation uses radio waves that encode the information using the chirped and multi-symbol format. This modulation technique uses systems to support the modulations such as Lora chips and gateways.” LoRa, essentially, is a clever way to get very good receiver sensitivity and low bit error rate (BER) from inexpensive chips. That means low-data rate applications can get much longer range using LoRa rather than using other comparably priced radio technologies”[3]. The internet protocol that enables the LoRa is the ability to use a stable chirp that will use a franc-phrase lock loop(PLL)[3]. When a LoRa message is being processed, additional processing due to the modem’s ability to filter the constant chirp signal. That is how the signal can get a high sensitivity due to the LoRa signals and long constant chirp preamble transmitted[3]. This is how LoRa can get so powerful with a cheap chip and crystal that can be achieved with a very high sensitivity. The preamble can be set by changing the set of variable number of symbols, which are the number of chirps. If there is a big number of constant chirps at the same frequency and at the same chirp rate. The LoRa demodulator will listen at the chirps, it will then see if the chirps were intended for the system or not.” Managing a LoRa receiver system to be agile in the face of regular power interference and LoRa interference is very important, and is a key part of Symphony Link”[3]. [bookmark: _Toc39610526]Figure 8 - LoRa Diagram


Short range, low power

WLAN
WLAN/wireless LAN is a network that allows devices to communicate wirelessly over a network. WLAN’s do not use ethernet cables to communicate they use WI-FI to communicate instead. A WLAN network will use DHCP protocols to give devices an IP address whilst they are connected to the network. The WLAN network uses the 802.11 protocols to transmit data over the network[4]. The 802.11 protocols have standards that must be followed when sending information over the WIFI network. There are four standards that are regularly used within a network but there are more standards that might be used on some networks. 
Pros
The most important pro of a WLAN network is that there is no need for any cables as the data is send between aerials over the radio frequency waves that are in the air. It also lets smart devices such as smartphones and tablets to access the network anywhere within a certain radius of the aerials to allow the devices to communicate . This type of network doesn’t limit the amount of users that want to connect to the network as the network doesn’t need physical ports for each device as they connect to the network through the medium of radio frequency waves that connect to the receivers aerial[4]. 
[image: What is ZigBee Technology and How it works?]Cons[bookmark: _Toc39610527]Figure 9 - Zigbee Diagram

WLANS use wireless transmissions to send data and receive data, which means that the network will be less secure due to other users intercepting between signals whilst in transmission. The WLAN networks are more suspected to have more interference to the signals or physical barriers when sending the signals. 

ZigBee
Zigbee is based on IEEE 802.11 lower power and low data rate network which supports wireless networking standards[5]. This system uses a two-way communication between the different devices and a control system. Zigbee is a short communication network standard that is used for short-range networks like Bluetooth and WIFI (up to 100 metres). The ZigBee low date rate supports about 250 kbps. The ZigBee technology is mainly used in low powered applications, low data rate and a long battery life. The ZigBee network works on the 802.15.4 standard for the physical and mac layers. Within the network ZigBee architecture, the Zigbee has its own two layers and the IEEE 802.15.4 standard has two layers. The communication of Zigbee will be between a coordinator and a device or Peer to Peer. The data transfer between coordinator and device uses two methods. Beacon Enabled and Non-Beacon Enabled[5].
In Beacon Enabled networking contention free channel access method it used. “The coordinator allocates a particular time slot to each device, known as Guaranteed Time Slot (GTS)”[5]. This makes sure that all devices that are in the network are all synchronized. This will make sure that a beacon signal will be send to each device from the coordinator. This makes sure that the clock is synchronized. Once the device is synched the device uses CSMA-CA to send and receive requests. In non-beacon networking the coordinator does not transmit any beacon. The beacon channel is clear for the device to send any message with a null length payload or availability of data. If no data is being transmitted the coordinator sends a message saying it is pending for a request.

Pros
Setting up a Zigbee network is simple. This type of network is easily scalable, and it is easy to add/delete devices off the network. Zigbee networking will save the cost on power as it is a low powered and shot ranged network.

Cons
The Zigbee network is not well secured. Its required knowledge about system before operating. The coverage of a Zigbee network will be limited due to range. That is why this type of network does not work great in an outdoor climate.
Wi-Fi
Wi-Fi is a way of getting broadband without the need of using wires. The way you get WIFI is through a 1’s and 0’s system that will be converted from radio waves from a network adapter, which is installed into your device. This card will communicate with other network cards to send radio frequency waves. If the card wants to receive the information it translates the data from radio waves into binary, so the computer can understand the request. If the card wants to send data it converts it to radio frequency waves from binary, so the data can then be passed onto the other network card. To communicate from devices the 802.11 protocols are used to preform instructions for the transport of the data.

Satellite

Satellite internet is a wireless internet connection between three satellite dishes. One of the dishes is the ISP, one is in space and the other dish will be placed onto the property. The property will also need a modem and wires that will connect to the satellite dish to get the signal which is incoming from the other satellite dishes.  Once the satellite dish and ISP has connected you to the services the internet will be accessible. Every time the user makes a request the satellite sends out a request which will land on the ISP dish via the space satellite dish. Then the request will then be sent back to the user through the dishes. The speeds are much faster than DSL and dial up[6]. 

Pros
Satellite internet has a high amount of bandwidth, so your internet speed/quality should not be affected at peak times. You can also use satellite internet in places where there are no phone lines such as sparse areas. So, this option would give them access to the services through a satellite dish[6].

Cons
The weather could affect the transmission of the data through the satellites during bad storms or rainy condition. The other con is that the users will experience high ping and latency issues as the data needs to travel a much bigger distance to reach the servers. There might be minor obstructions between your dish and the dish that is in space. This will affect the quality of your signal. Satellite internet is really expensive to have[6].


Cellular
Cellular internet uses 4G connectivity technology with a series of multiple mobile networks to create one big private network that is connected to the internet. You can access cellular internet outside of the house as your device will use satellites to access the internet. By accessing cellular internet, you have the same capabilities as a WIFI service, but you are just connecting to the satellite instead of connecting to a modem. You can access cellular internet through a phone provider such as EE, as they give you access to use the cellular internet through their cellular network.
Pros
You can locate yourself such as when you need to find a location you can easily get directions to go straight to that location. You can also stay updated with the latest news, weather and travel updates. Use of social media on the go, whenever you want to look at the latest gossip. You can also use cellular internet to pay for bills on the go instead of going to the bank to process the payments. You can also view your online bank from any location. The 4G networks also allow you to set up portable hotspots, so other devices can connect to your device and access internet capability[7].

Cons
The biggest con is the privacy issues as they can track your locations/search data and use that to their advantage such as selling on data to make money. The connectivity of full 4G is limited in different cities/regions. Before you can access the 4G network you will need to get compatible devices that will allow you two access the 4G cellular network[7].



[image: ]


[bookmark: _Toc39610528]Figure 10 - Farm

I choose these types of sensor because I think that the they will prevent most attacks on the farm as the sensors such as the lasers. The lasers will be pointing from each of the corners of the farm and if one of the lasers gets broken it will set a trigger for the alarm to go off as the laser has been set not to break.

I have also included electric fences to surround the perimeters of the farm. This will sense if people by the farm as the fence will send a pulse of electric onto the persons body which will cause them to have an electric shock. This hopefully will prevent them from trying to get past the fences.

The farm will have a range of motion sensor fitted into the internal space of the farm. These sensor systems will pick up any uninspected movement which will cause the alarm to trigger plus it will alert the owners of the farm because of the alarm siren. This will make sure that this is a deterrent to people that might be thinking of breaking into the farm. Its also linked with the nearest police station, so they will be notified if motion sensors go off.

I have used RFID systems on the doors of the farm, as this will only allow certain people into certain areas of the farm is, they have an RFID card. This will make sure that only authorised people can enter the farm and only some people can enter the farmhouse that is placed in the center of the farm. This means that not just anybody can enter the farm/farmhouse through the doors.

I have used the metal sensor as a major security measure as this sensor can detect if anybody that enters the farm with a metal object such as a weapon it will alert the farms owner by sending a wireless notification either to the PC’s or smartphones that are in use within the farms surroundings. This will make sure that the crime rate will stay low around the farm.
I have also included trip sensors within my farm as this will make sure that the security within the internal part of the farm is as secure as possible. This will make sure that nobody enters the farm as if somebody enters the farm when they are not allowed it will break the lasers beam and it will alert the owners and sets the alarm off. 
I have added two types of power meters so the farm owners can monitor how much renewable energy they are making to help to run the farm as by doing this they can run the farm mostly off renewable energy due to the excellent climate conditions.
The sensors that I have chosen will make sure that the farm should be a secure as possible because I thought of the different sensors that will make sure that if anybody was going to access the farm either to break in or to go to work. The sensors range from metal sensors to make sure that no workers will bring in any weapons that might harm other people to sensors such as motion detectors. These motion detectors will make sure that the farm will stay secure when the alarm system and RFID doors are set to alarm mode as nobody is at the farm. I have also included CCTV system within the farm, so the farm can be continuously monitored for any crime. The footage can then be used as evidence if any crime took place. 



The security measurements that I have put in place will hopefully protect the farm from any crime happening. I have made sure that the standard security sensors have been put in place such as the CCTV system. This will capture any footage if any crime was going to happen. I have also included an alarm system as a standard, as this will act as a deterrent. The alarm is also connected straight to the nearest police department. So, if the alarm was going to go off the police will be notified. I have added a range of extra security measures such as trip sensors, as these can sensor if anybody goes past these devices as the laser will break if criminals get into the farm. This will then set the alarm off. Also, with the RFID readers as only certain people can access the farms and farmhouse. I have included a metal detector to detect if any workers bring in weapons within the farm. I think most of my decisions whilst planning the security of the farm have been beneficial as they will prevent crime in some way.

Smart City - 

Conclusion
I have completed my independent research which was Quam and made my farm design which has all my different sensors. I think my farm design has a good amount of security sensors and my smart city.  I have looked at the different way that QUAM is used and its benefits.
[image: ]

[bookmark: _Toc39610529]Figure 11 - Smart City
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                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 1)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	
	

	[bookmark: feedbackRIL]You have discuss key concepts, and use the appropriate referencing convention.  However, your sources are all website. You need to engage with academic peer review article to make your work credible. Websites require careful consideration.  Also your work could be more referenced. (Grade mark: 43.33%)
	[bookmark: totalRIL]15
	[bookmark: markRIL]6.5

	
	
	

	2. Knowledge and Understanding Skills
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	
	

	[bookmark: feedbackKUS]You have demonstrated the appropriate knowledge and understanding. However, see comment above which is lacking in this report.  You have used the IEEE report formatting. (Grade mark: 53.33%)
	[bookmark: totalKUS]15
	[bookmark: markKUS]8

	
	
	

	3. Cognitive and Intellectual Skills
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	
	

	[bookmark: feedbackANA]Your task 1 discusses the QAM modulation technique. A Simulink model was created, explained and discussed. Your task 2 was discussed and explained.  (Grade mark: 83.33%)
	[bookmark: totalANA]30
	[bookmark: markANA]25

	
	
	

	4. Practical Application Skills
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	
	

	[bookmark: feedbackPAD]Your designs were explained and discussed.  The diagrams designed in packet tracer were appropriately labelled.  Your report outline your Simulink design that was simulated.  (Grade mark: 85.71%)
	[bookmark: totalPAD]35
	[bookmark: markPAD]30

	
	
	

	5. Transferable Skills for Life and Professional Practice
Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	
	

	[bookmark: feedbackSPP][bookmark: _GoBack]Some areas of your report need formatting.  You have written your work in 1st person writing and there are a number of spelling errors. (Grade mark: 48.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]2.4

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	[bookmark: totalMark]72%

	
	Up to four weeks late
	[bookmark: fourWeeksLate]
	

	
	First Attempt?
	[bookmark: firstAttempt]
	





BER - Percentage	0	1	2	3	4	5	6	7	8	9	10	11	12	13	0.61	0.56000000000000005	0.51	0.45	0.38	0.32	0.25	0.19	0.13	0.08	0.05	0.02	0.01	0	
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