



Introduction
This research paper provides research into modulation and simulation techniques. Delving into the positives and negatives of modulation and a chosen modulation technique. The second part focuses on the design of a Farm using Internet of thing (IoT) which is a network of internet devices that are interconnected devices that are able to exchange and send data. These can be in the form of sensors. The report also suggests solutions to an ongoing problem of castle rustling on the island and issues with thefts from thieves who use concealed weapons to target victims on public transport.
Task1
Modulation permits the sending of a signal across a bandpass frequency range. Numerous signals can be transmitted concurrently over a single channel, all adopting different frequency ranges, if each signal gets its individual frequency range. 
A, Bensky [1], Defines digital modulation (DM) as the “The process by which the characteristics of a carrier wave are varied among a set of predetermined discrete values in accordance with a digital modulating function.” DM has three main types for instance they are Amplitude Shift Keyring (ASK), Phase Shift Keyring (PSK) and the Frequency Shift Keyring (FSK).
Nihat Daldal et. al [2] explains for a base communication signal to be communicated via a channel, it should register with the channel. Transition band modulation is the name of communications channels with data. A baseband information signal must be moved to a transition band modulation frequency. Inside the frequency reach of the frequency band channel a sinusoidal carrier signal is utilized to make this happen.  
A network simulator is a piece of software that anticipates the aspects of a computer network. Network simulators are used to report network performance as communication networks have become too complicated for conventional methodologies to deliver an exact perceptive of system behaviour. The utilisation and intricacy of computer networks continues to expand, as computer network systems are in a constant adaptation phase where architectures, applications and new protocols continuously materialise.
Quadrature Phase Shift Keyring (QPSK) will be the chosen modulation of digital signals technique as it is one of the most efficient and most widely used in digital communication systems. QPSK has four changes in phase(four symbols) where data transmits at difference of 90 ° of one another, whereupon a signal will be modulated. Two bits of binary data can be represented at each phase change per symbol. This doubles the bandwidth of the transmission so that the carrier can transmit two bits of data instead of one.
Figure 1 [2]
[image: ]
Figure 1 from QPSK shows an example modulation for the binary 00 01 10 11 (decimal 27) data is forwarded with a sole carrier where v for amplitude and f for frequency are used. 
The equation below:
$$\begin{aligned} & 00 = V.\text{Cos} w_{c} t\quad 01 = V.\text{Cos} (w_{c} + 90)t \\ & 01 = V.\text{Cos} (w_{c} + 180)t \quad 11 = V.\text{Cos} (w_{c} + 270)t \\ \end{aligned}$$
(4)

The advantages of QPSK are that the bandwidth is twice as efficient if compared to BPSK, also provides a low error probability, and implements excellent noise immunity. The bandwidth required by QPSK is decreased by half in comparison to BPSK, for the equivalent bit error rate (BER). A BER is the rate that errors occur in the transmission system the main reason for it to deterioration of a data channel and the corresponding BER is noise.
The disadvantages of QPSK are that this modulation technique is less power efficient compared to other types of modulation as more power is needed to transmit two bits. When compared to BPSK, a QPSK is a more intricate receiver due to the four states required to recover binary information.
Some of the advantages of using a network simulation is that it is relatively inexpensive when compared to testing in a test-bed environment. It is a good way to diagnose problems before implementing an actual network design in a real-life scenario. Network simulation may be the only option to evaluate behaviour and performance of a network when interacting with a test bed network it may be physically implausible due to the area or state. Over 90% of wireless network simulation is provided at the abstraction of the behaviour of the Media access control (MAC) layer classification this opens the door to scalable wireless simulation.
A disadvantage of using a network simulation is that it may be difficult to interpret the simulation results. Depending on the software used a lot of network simulations are none free propriety which may prove costly. Simulation software may contain logical and programming errors. Network simulation is only a representation of the network itself. Special training may be required for the use of simulation software. Also, simulation becomes inaccurate when large amounts of traffic are introduced to the network. Accuracy has a variable cost when undertaking physical wireless simulations.
Task 2
Farm Design
Due to the restrictions in access to software the author decided to use a free website draw.io to complete the farm design. All wireless sensors, intruder deterrents, hardware and infrastructure have been labelled accordingly. 
As the theft of crops and livestock is a major problem in the agricultural farming sector and is a ongoing issue for farmers with little to no chance of catching the thieves solutions have been proposed for this as well as solutions to catch thieves in the surrounding towns who use concealed weapons .
WSN’s to track an animal’s location, optimize pasture usage and track the temperature of the animal have been heavily researched this paper discuses the authors design ideas below [3].
Chirp Spread Spectrum (CSS) was the starting block that Long Range (LoRa) was acquired from. LoRa’s modulation technique is called spread spectrum. LoRa devices utilise low power wireless hardware, long range wireless radio frequency technology. This has been embellished as a leading Internet of things (IoT) technology networks around the world.
A wireless system for farmers to monitor weather and soil conditions along the agricultural fields will be deployed. This will strive to improve farm profits and overall crop yields. The sensors use LoRa devices that incorporate into the wireless sensor, wireless radio frequencies. These sensors can detect humidity and temperature above the ground, Ph levels, moisture in the soil and aeriation. Actuators are set out to automate farm operations such as field watering when the sensors detect the weather and the soil is to dry.
Livestock will be fitted with collars to use LoRa technology which is worn around the livestock’s neck. To reduce stress and initiation the size of the device is important to the animal. If an animal has a collar that is tampered with or and animal goes out of range of the farm it shall send an alert the farmers device via Wi-Fi or Bluetooth depending on internet connectivity. LoRa is robust to harsh weather conditions as the farm is in the Caribbean which sometimes experiences harsh storms and other types of weather patterns. A proficient coverage of 10 kilometres in the line of sight can be achieved with the utilisation of LoRa technologies [4]. The data from these will be sent to be stored on the server in the farmhouse to be analysed which in turn can be uploaded to the cloud when internet access is available. 
RFID ear tags can be placed inside the livestock’s ear a way of animal identification. RFID is limited to a few metres reading distance and can easily be removed by a castle rustler without the farmers knowledge, but its small sized and low cost making it a still worthwhile deterrent and so can easily be implanted into cattle . Another merit of using RFID tags is that its is not essential to have a plain line of sight in order to read the tags. A reader can be placed within the farm that reads the cows as they go past [5].
Measures to be taken to deal with concealed weapons
Full Body and orifice X-ray screening systems may be deployed around the islands main infrastructure, in major towns and cities within the main public transport hubs to combat concealed weapons. These combat the conventional handheld metal detectors and conventional walk through machines that cannot detect explosives and non-metal weapons that are hidden in body cavities, in prosthetic devices or on the body under clothes. This non-invasive method removes the need for physical pat down searches.  
Drones can be used in high crime rate areas to target criminals and patrol the island as they are able to cover a larger area at a faster pace as they do not get stuck in traffic. These will be fitted with thermal imaging technology and high definition cameras to play back the footage to police drone pilots instantaneously. 
CCTV can be implemented around the island with facial recognition technology. This is intended to recognise previous criminal/ repeat offenders who have their details in the police system. Images can be compared of individuals on an access control list and send an alarm when a positive identification has been made with the live footage S. Mohammad [6]. 
Metal detectors can be installed in entrances to public spaces and local business on the island. Also, routine checks in train and bus stations can be made. On the farm they can be added at entrance points that will alert the police if a person has a concealed weapon using WIFI. These use a machine learning algorithm to identify metal within a 1 metre distance K. Wu [7].
Two-way radios (walkie talkies) can be used between farms as a closed-group communication network between farmers in the area. In combination with a mobile phone communication within a group can be utilised with push to talk technology [8].
A high sided electric fence can be erected around the perimeter of the farmland this may be easily damaged with tools but would be covered by the CCTV and act as a further deterrent to criminals.
Panic buttons can be installed in the farmers house that can be linked to the island police station if a farmer is in any danger and can alert them for assistance.

Conclusions and Future Work. 
Multiple-technology frameworks could be looked at with mobile technologies such as P.Wamuyu [9] researched with WiMAX using WSN’s. The report provided a summary of modulation technologies and in particular QPSK which was the technology chosen for the study and explained the benefits and disadvantages. The report would have greatly benefited from an experiment on the chosen modulation technique but in current climates this was unable to commence. Further research could have been taken to expand on some of the wireless sensor node technologies.
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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, more referencing could be utilised. (Grade mark: 60.00%)
	[bookmark: totalRIL]15
	[bookmark: markRIL]9

	
	
	

	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. However, see comment above which is lacking in this report.  You have not used the IEEE report formatting. (Grade mark: 60.00%)
	[bookmark: totalKUS]15
	[bookmark: markKUS]9

	
	
	

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

	[bookmark: feedbackANA]You have reviewed the chosen modulation techniques (BPSK and QPSK).  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.  Your task 2 was discussed and explained in an appropriate manner. (Grade mark: 66.67%)
	[bookmark: totalANA]30
	[bookmark: markANA]20

	
	
	

	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][bookmark: _GoBack]Your design was explained and labelled with annotations (Grade mark: 77.14%)
	[bookmark: totalPAD]35
	[bookmark: markPAD]27

	
	
	

	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]Your work could do with formatting alignment. (Grade mark: 60.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]3

	
	
	



	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]68%

	
	Up to four weeks late
	[bookmark: fourWeeksLate]
	

	
	First Attempt?
	[bookmark: firstAttempt]
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