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[bookmark: _Toc39604307]Research and Evaluation of Modulation Schemes
The following section discusses the evaluation of modulation schemes. Simulation shows how the real-world process, or a system would turnout overtime. It also allows for different scenarios to be played out so the system can be monitored and examined over time. By doing this it solves a wide range of real-world problems.  The chosen modulation scheme is Quadrature Amplitude Modulation. This method combines two amplitude modulated signals into a single channel which results in doubling the effective bandwidth. 
[bookmark: _Toc39604308]Function of modulation in a communication system
The following section discusses the function of QAM in a communication system. “QAM is a method of combining two amplitude modulated signals into a single channel, thereby doubling the effective bandwidth. QAM is used with pulse amplitude modulation in digital systems, especially in wireless applications.” [1] The research found shows how QAM works and where it would be used. QAM would be used from cellar phones, Wi-Fi and other forms of high-speed data communication systems. 
[bookmark: _Toc39604309]How computer network simulations relate to communication systems
The following section discusses how computer network simulations relate to communication systems. Computer network simulations show have real life situations would play out in future communication systems before they are created. This saves cost and time in the creation of the system and makes it more affordable in long term. It can also be used by industries and businesses to test new products and services before creating them. This also allows for the system to be examined under different conditions and it overall provides better view and understanding how to system will work.
[bookmark: _Toc39604310]Fundamentals of QAM
The following section is discussing the fundamentals of QAM modulation. Qam combines two amplitude modulated signals into one single channel by doing this it doubles the effective bandwidth. This saves bandwidth. Multiple analogue signals can be placed on one single carrier. QAM is often used in radio communication systems. “QAM is a technique used to transmit two digital bit streams or two analogue signals by modulating or changing amplitudes of two carrier waves so that they differ in phase by 90 degrees, a quarter of a cycle, hence the name quadrature.” [2] This research shows that QAM works by combining the two carriers and sending combined signals in a single transmission to be separated and extracted at the destination. 
[bookmark: _Toc39604311]Advantages and disadvantages of QAM
The following section is discussing the advantages and disadvantages of QAM modulation. QAM represents a large number of bits per carrier, due to this, one of the major benefits of QAM is efficient usage of bandwidth. A disadvantage for QAM would be that it “uses amplitude components of signal to represent binary data, linearity need to be maintained and hence linear amplifier is needed which consumes more power.” [3] This research shows that due linearity needing to be maintained, a liner amplifier would be needed which would need more power and it would cost more. Another disadvantage would be that QAM is more likely to be affected by noise as QAM is more complex compared to receivers of other modulation types. 
[bookmark: _Toc39604312]Implementations
The following section will provide examples of QAM implementations. Some research found that “QAM systems are used by multi system operators and the cable television industry to deliver data, voice and video services. QAM is used to format services in head ends and hubs. These facilities process and distribute signals over a cable system and deliver them to use user’s homes where embedded multimedia terminal adapters, cable modems and set top boxes convert the QAM signals back into useful video, data and voice.” [4] This shows that QAM would mainly be used by multi system operators where services are formatted in head ends and hubs. After this the signals are processed and distributed over a cable system before they are delivered to the user’s home. QAM is widely used in video on demand, broadcast cable television and high-speed Internet. 
[bookmark: _Toc39604313]Pros and cons of using simulations over other methods
The following section discusses the advantages and disadvantages of using simulations over other methods such as test beds and mathematical methods. A commonly used simulation would be NetSim that provides simulation of various protocols working in various networks. Some of these include Internet works, solar networks, wireless sensor networks and Internet of Things. NetSim is useful as the user can create an experiment and set conditions as desired. The different experiments conducted can be analysed using the analytics option. Another simulation example would be Matlab. The simulation includes an add on which is Simulink. “Simulink is widely used in automatic control and digital signal processing for multidomain simulation and model-based design.” [5] This research shows what Simulink can be used for. Both simulations can be carried out, where different factors can be added where and different simulations can be conducted. The results can be compared where different factors were present. This is a cheaper alternative to be able to have conduct experiments to gather expected outcomes under different conditions. Simulations are often used by industries and businesses as a first stage of testing new products and services. This stage is used before testbed, trials and implementing in in the physical world. Another method to use would be test bed. This is a real-world production system which is reliable and valid for collecting data. It is flexible in the scope of production and it offers a hands-on experience. Another advantage for testbed is easier changes to the production system, holistic analysis possibilities and decreases the budget and space limitations. Testbed also has some disadvantages these include it can be costly and time consuming to implement it in an industrial environment. The scope would also be limited to the current production. Another type of method would be mathematical method. Mathematical models work by using symbolic notation and mathematical equations to represent a system. Some examples of mathematical models would be linear or none the neural models, continuous time or discrete time models and continuous state or discrete state models. Some disadvantages of using mathematical models would be that the model is the simplification of the real problem which does not include different aspects of the problem. Another disadvantage would be that the model would only work in certain situations. Some advantages of mathematical models would be that they represent the real problem situation and help make decisions faster and more accurately from a management point of view. This would result normally in cost advantages by gaining more information on real life situations. 	Comment by Carlene Campbell: 
Paragrapgh too long. Start new discussion in new paragraph.

[bookmark: _Toc39604314]Wireless sensor network design and evaluation
[bookmark: _Toc39604315]Wireless networks and communication systems 
One of the communication systems is long range communication system.  Long range communication system was developed by Semtech and it was designed for long range low power communications. It was designed mainly for man to man and for internet of things networks. This technology allows users to connect applications that run on the same network. Some research found that “LoRa gateway has the ability to handle up to millions of nodes. This signal can span a significant distance, which means that there is less infrastructure required, making constructing a network much cheaper and faster to implement.” [6] This research shows that by using LoRa, the overall build work would be cheaper the time scale would be faster to achieve.
Another communication system would-be short-range communication system which is wireless communication technology allowing automobiles an intelligent transportation system to communicate between each other. This communication system uses signals travelling from whew inches to several metres. Some examples of short-range wireless communication systems would be Wi-Fi, ZigBee and WLAN.
Another communication system would be satellite. Satellites can receive signals from earth and transmit them back with the use of transponder. Satellites use radio waves to send signals to antennas. The antenna captures the signals and process is the information send from the signals. An advantage of satellites is that one satellite can cover a large area. These signals transmitted would be used for televisions, telephones, radios, internet and another communicational purposes.
Another communication network is cellular communication. This form of communication allows use of mobile phones. This technology has small interconnected transmitters instead of one big one. Cellular technology is multiple access which allows multiple connections into single radio channel. Cellular network use radio waves to transport digitised voice and data.
[bookmark: _Toc39604316]Internet of Things and smart city
Internet of Things is a network that connects objects and allows users to collect and exchange data. These objects collect the data and that is stored on the Internet and it can be accessed by other authorised objects. Internet of Things work by acquiring data from surrounding environments such as embedded sensors, processors and communication hardware. Some devices that use Internet of Things include thermostats, cars and commercial environments. An advantage for IoT devices would be that they allow users to have better ways of monitoring their data. A disadvantage for IoT devices would be users becoming too reliant on the technology. Some cities use Internet of Things to collect data and based on their findings manage assets, resources and services efficiently. Smart city technologies and programmes are used and Singapore, Dubai, Amsterdam, Barcelona and New York. “Smart cities are designed for optimum usage of space and resources along with an efficient and optimum distribution of benefits. It also aims at increasing connectivity at various level among citizens, as well as between the administration and population.” [7] This research shows why smart cities are needed and what they are designed to do.  A disadvantage of smart cities would be data privacy and security threats. Some advantage of smart cities would be safer communities, reduced environmental footprint, improved transportation and many more.
[bookmark: _Toc39604317]Security imaging technology for detecting concealed weapons
This following section will be discussing technology that can be used to detect concealed weapons such as large knives and guns. Some commonly known technology that is used to detect weapons would be airport scanners which work by using nonionizing radio frequency waves to detect threats. Smart surveillance allows electronic equipment such as CCTV cameras to monitor activity, behaviour pattern and change in environmental conditions. These could also monitor people who might be a potential threat and detect if they are carrying weapons. Sensors placed around cities can monitor citizens and analyse the transmitted data by government or local authorities in order to prevent crimes. Another way to monitor citizens would be by using video surveillance. In some cities police also wear body worn cameras with facial recognition software to identify potential criminals in crowds and enabling quick reaction. This would be helpful in a smart city as it could detect concealed weapons that might not be obvious to the naked eye. Another surveillance application that is used in the United States is a network of wireless microphones that detect and alert authorities if the sound of a gunfire was detected within 20 seconds of detecting gunfire. This could also be implemented in order to detect people in the possession of weapons. Another technology using surveillance cameras number plate recognition systems could be used to detect potential criminals and monitor their activity. These cameras also offer facial recognition which could help the authorities keep track of people on their watch list, recently released criminals, people on bail and wanted criminals who could potentially pose a threat.
[bookmark: _Toc39604318]Smart farm design
The following section is proposing a wireless monitoring system that can be used to resolve ongoing predial larceny problems in the Caribbean islands. The system is designed for farmers who are affected by theft of agriculture crops and livestock. Another issue is the increase in robbery within the cities and major town centres. Robbers use concealed weapons to conduct the crimes. Most farms are raided at night and the farms are accessed despite safety measures such as high fencing being in place. 
[image: ]The image above shows how the design off the wireless monitoring system of the smart farm being created.[image: ]The image above shows the wireless monitoring system of a smart farm created to address a number of problems in the Caribbean islands. The image above labels features the farm includes. The farm includes wireless sensors [8], Wi-Fi [9], CCTV [10], aerial surveillance [11], cows [12], farmhouse [13], farm database [14], barn [15], hayfields [16] and cellular network [17]. Wireless sensors are used to aid farmers detect intruders and a lot of time to notify authorities. This allows farmers to be aware of criminal events taking place on the farm. This would benefit farmers by preventing intruders from entering the farm and taking the cattle or crops. The sensors are laid out to cover the entirety of the farm. The farm also has Wi-Fi to allow communication across the farm. A recommendation for Wi-Fi to use would be “AC2300 wireless MU-MIMO Gigabit router” [18]. This router is very powerful, fast and provides smooth performance. Due to the coverage range being 110 feet, more Wi-Fi devices should be placed across the farm to provide coverage across the entire the farm. The design of the farm also includes CCTV. CCTV would provide security measures by using facial recognition which would alert if known criminals were attempting to access the property. Thermal heat detection and smart surveillance would also be useful. This would alert the farmer if unexpected visitors were trying to access the property. Another benefit of this would be access control management. This would be located by the front gate of the farm and would only allow vehicles with access to the farm to enter. The CCTV used would be “Fujifilm SX800” [19]. This equipment can monitor areas as far as 1Km away. Another feature that would benefit farmers is the optical zoom which would be able to detect trespass is. This product is used by airport security illustrates how reliable the coverage range is. This product would be useful for the farm’s security as it covers a lot of area. The cameras cover the area along the fence of the farm. If the CCTV activated, it would link to the nearest police station and alert authorities. Another feature the farm would use are drones for aerial surveillance. These drones would allow farmers to monitor if there are any trespassers on the farm. Drones could also be used to monitor the animals and the crops. A drone suitable for this task would be “DJI AGRAS MG-1S” [20] drone. This device is often used in agriculture due to its reliability. These drones are in three fields on the farm to be able to monitor the cows and hay. The cattle on the farm are in a location where the only access is through the driveway. An intruder would have a difficult time accessing this location due to the sensors and the CCTV in place. The farmhouse is in the centre of the farm. This provides easy access to all locations on the farm. This would benefit the farmer as if any sensors or cameras were set off, they would have quick access to the location. The farm's database is also located and the farmhouse. This allows for the database management system to operate reliably. The farm’s barn is located near the farmhouse to allow the farmer to be able to react quickly in case of robbery. In current state the barn does not have many safety features other than one sensor that would notify the farmer. In the future, alarm systems could be put in place to provide more security. The hay fields are located and the bottom left corner which can only be accessed from the main entrance. These fields are also monitored by drones which both provide security measures and information on the hay. A cellular network would also be in the centre off the farm. This would provide communication across the farm between the farmer, staff and visitors. This would also ensure ability to notify authorities if trespassing or robbery has taken place.
[bookmark: _Toc39604319]Conclusion
In conclusion, a virus monitoring system was designed to resolve crimes taken place on the Caribbean islands. The farm has taken some strong security measures by ensuring full coverage with the use of sensors and CCTV. The layout of the farm has been taken into consideration and strong security measures have been put in place such as tall fencing and single access point to the farm. The single access point to the farm would only be accessible to vehicles who have granted access to the farm. The farmer can have quick access to any location on the farm with the use of roads around the property. In future, the farm should consider using more cameras in more locations on the farm to avoid any blind spots. The cellular network requires further research and information on what device would be best and how much area are needed to be covered. This would also depend on how far the nearest police station is, to allow the farmer contact. Due to most farms being raided at night it would be recommended in future to use automatic floodlights that activate if they sense motion. Another security measure that could be put in place in the future is an alarm system that would sound and scare off trespassers. The combination floodlights and a loud alarm sounding would scare off trespassers and alert the farmer. Overall, all proposed problems have been addressed and future recommendations have been suggested.
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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. You have 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.   (Grade mark: 46.67%)
	[bookmark: totalRIL]15
	[bookmark: markRIL]7

	
	
	

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

	[bookmark: feedbackKUS]You have demonstrated knowledge and understanding for most areas of the assignment. However, see comment above which is lacking in this report.  You have not 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 wasn’t explained or discussed. You were required to do a Simulink creation of a modulation technique. Task 1 was not completed due to the missing Simulink creation of a modulation technique. This was covered in the tutorial by Paul with e.g. of QPSK and QAM 64, along with SNR and aWGN. These were carried out in tutorial by students along with excel line graph.  You have discuss relevant solutions for the case study (Grade mark: 60.00%)
	[bookmark: totalANA]30
	[bookmark: markANA]18

	
	
	

	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]You have done physical designs of the case study. These were discussed. (Grade mark: 62.86%)
	[bookmark: totalPAD]35
	[bookmark: markPAD]22

	
	
	

	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]Your work could do with formatting alignment. There are some grammatical errors; spell out all acronyms first time used. Some paragraphs are too long; try to start new discussion in a new paragraph.  (Grade mark: 56.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]2.8

	
	
	



	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]58%

	
	Up to four weeks late
	[bookmark: fourWeeksLate]
	

	
	First Attempt?
	[bookmark: firstAttempt]
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