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Abstract
This document will be covering the final year project chosen by this author. The document is a proposed solution to a feline pet owner to whom wants to be alerted when their pet wishes to enter the property, but does not, nor cannot install a pet ‘cat flap’, either standard or RFID operated.
This document contains initial system ideas, research into existing products on the market, which is critically analysed for security, ease of use, and reliability. This proposal also will be researching & analysing existing technology to support the design.
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Introduction
This paper is the project proposal for the final year project of the BEng Test Range Engineering course. The proposed topic of study for the final year project is an RFID feline doorbell alarm. The concept came about from an existing technology that is in use across QinetiQ sites that lets staff access to certain buildings or entrances via an RFID pass.
The decision to adapt this existing system into a consumer usage came about due to being a feline pet owner myself and seeing that there is a gap in the market for this type of concept.
In this paper, the proposed project will be broken down and discussed in-depth in topic headings.
These headings will be covered as follows;
· Project proposal & methodology
· Objectives
· Research into existing technologies
· RDID/ NFC
· Security
· Gantt Chart
· Components, Materials & Costs

The concept of this proposed idea is to design, implement and produce a consumer product aimed at feline pet owners that is a compromise on existing feline household entry methods. The project is based solely around security as a homeowner, in that is concerned with unauthorised entry to their property by thieves using pet flaps as a weak point.
It is also an alternative to homeowners who are unable to install conventional ‘cat flaps’ due to the entry method set-up or the lack of ability of the user that cannot install traditional devices.
The proposed feline alarm system can be configured to be used with multiple pets, and in that would sound different alarms so that the homeowner knows which feline wished to enter the property.
This idea can be further developed into a ‘clock in clock out’ system, to where a user interface keeps an electronic log of entries and exits by multiple ID tags.
This Project proposal will demonstrate how the task of creating this will happen, in that will briefly summarise the options and methods on gaining success to producing a working example of this concept.





Project Proposal & Methodology	Comment by John Rees: The section doesn’t touch on the methodology (see the “ Research Onion” in the presentation slides.
The Project proposal of this paper for the final year project is to design, implement and fabricate a user friendly feline RFID household alarm/ alert system. The basis of this technology will be using the existing RFID technology currently in use across industries. Although this project requires a different variation of one of the many RFID configurations that are in use.
The basic concept is that the feline wears an RFID tag which is attached to the collar, preferably imbedded into the collar itself to serve protection from foreign objects and accidental release due to catching or snagging. Then when the feline wishes to enter its household, cats tend to wait on the front doorstep mainly on a doormat as observed by Necoichi Blog online [1]. If the household has a doormat, the inductive pick-up coil will be placed under the doormat, or, an alternative would be a nearby object such as a plant pot that it can be placed in, as cats tend to ‘rub’ themselves on objects within their territory to mark their scent [2]. The microcontroller inside the household will then pick up the transponders signature within the collar by the inductance coil, depending on which signature it sees, will then sound an audible alarm that is distinguishable from other pets.
The methodology and key features of this device is;
· To be as easy to install as permissible to a user that has basic electrical product knowledge.
· To be maintenance free, i.e. does not require batteries to be replaced. 
· Low cost in order to compete with existing traditional ‘magnetic cat flaps’, so that it can fill the gap in the market.
· As little as possible external communications/ connecting cables to each component/ devices.
The device is very easily adaptable to work with pet dogs. As the majority of dogs require the need to go outside in order to ‘use the toilet’, this system can be used as an alert to the owner that their dog wishes to go outside or re-enter the property. The adaptation of this would need a secondary RFID reader installed inside the property and the alarm to be configured so that different audible alarms can be distinguished for whether the pet dog wishes to leave or enter the property.
[image: C:\Users\cmbudden\Documents\BEng Test Range Engineering\Year 2 HND\Research Methods\Assignment 2\cutaway-House-Final2.jpg]The target of pet owners this concept is aimed at is for cat owners who have multiple cats within the household. As this system will be controlled with the use of a PIC microcontroller®, to control the alarm and read the RFID tag present, this will be configured to work as a ‘clock in/ clock out’ system, in that the PIC microcontroller® will keep a register of which pet cat is within or outside the property at any instance. This feature will be ergonomically friendly to the user, so that the pet owner can scroll through a user interface to view the register logs of the feline pet’s presence or absence of the household. This feature is important to the pet owner who wishes to retire for the night and does not wish for the pet to be outside, especially in the cold all night.Fig. 1

[image: C:\Users\cmbudden\Documents\BEng Test Range Engineering\Year 2 HND\Research Methods\Assignment 2\Capture2.PNG]Pictured here in Fig. 2 is a typical RDID tag and reader that is readily available to purchase for developers or hobbyists that are learning communications, electronics and programming, as the kit pictured is typically used for Arduino Kits.



Fig. 2




[image: C:\Users\cmbudden\Documents\BEng Test Range Engineering\Year 2 HND\Research Methods\Assignment 2\Basic schematic.png]
Fig. 3

Illustrated above in Fig. 3 is a simple schematic of the main components and how they function and communicate with each input or output (I/O). This basic Illustration demonstrates the concept of the Feline RFID Pet doorbell alarm. 	Comment by John Rees: Your introduction gives a clear insight into the need for the project and how you intend to approach a solution.

Objectives	Comment by John Rees: Fine.  Essentially a summary of the deliverables necessary to implement the project.
The task objectives for this final year project is broken down into areas to which can be fulfilled in a way that is easily achievable. These objectives will be followed and completed in the final write up of the final year report. These objectives are as follows;
· Outline task problem
· Introduce proposed solution
· Specify project & user requirements
· Research existing or similar products & critically analyse their usage
· Plan project progress with Gantt Chart
· Select appropriate technology methods to suit project requirements
· Compile materials & component list
· Complete product design/ schematic
· Fabricate device
· Test & prove system functionality & reliability

















Research into existing technologies
There are existing feline pet entry methods that are currently out on the market and have been for many years, but the technological advance hasn’t been evolving as that of human security entry methods. 
The consumer product currently on sale from a UK pet supplies online store called Zooplus sell a microchip controlled cat flap. The principle is that it allows entry and exit of any cat that has an identification microchip implanted by the vets, which works on the FDX-B 15 protocol. The PetSafe PetPorte Microchip Smart Flap© can be programmed to read up to 32 different ID chips [3] And has user features that include an audible entry alarm, various entry and exit combinations, where it can let pets out that do not have the microchip ID and only ones that carry the recognised ID chips in to the property. This product also has a feature where it has an integrated daylight sensor, so that when the ambient light drops below a certain threshold, it permits the cat from leaving the property. 
This particular consumer product is on sale in the UK for £79.99 with an optional tunnel extension for £6.99 for installing into wall cavities. The issues that can be brought to attention are;
· User installation
· Security from unauthorised humans
· Implantation of pet ID microchip
· House insurance premium rise
· Loss of thermal insulation
· Price of the product
The fist agenda that problems can arise from what is listed above is the installation by the homeowner. This product requires a profile to be cut out on either the preferred rearward facing door, or a location along the adjacent cavity wall next to the door. Issue with this is that not many homeowners are competent or confident in simply profiling a cut-out to install the cat flap. Depending on what type of cavity or rearward facing door that the property has, a full size double glazed glass door is not particularly desirable to be installing this product in to. The wall material is another critical effect in the installation of this, some occupied homes that are constructed from stone [4] are more difficult to install pet devices like this.
Although this topic can be comical, there have been cases, according to [5] to where burglars have been successful in gaining entry or stealing entry keys to the home or vehicles on the property. As these pet entry/ exit devices are weak points of the home, with brute force or cunningly opening the pet flap, this can aid the burglars into reaching at keys with hooked instruments, or gaining entry to the property by the door that the pet flap is installed onto.
The implantation of ID microchip into pets is a cost that not every pet owner can afford or choose to have, so as implanted microchip pet flaps, such as the PetPorte smart flap mentioned above operates on this entry method, this type of product may not be suitable for some consumers.
As every homeowner is strongly recommended to have home insurance through the mortgage provider [6]. House premiums can be higher with homes that have pet flaps installed into the property. In some reported cases, insurance providers simply won’t pay out the compensation if there is no sign of forced entry [7], as the pet flap is considered a weak point in the houses security.
The loss of thermal insulation is another factor to consider when owning or considering installing a pet access flap. Researching online pet stores for products that match the same purpose show that the majority of the flap window is manufactured from clear Perspex, which is an acrylic polymer that is used for its resistance against breakage due to its high elasticity [8]. But also, the thermal insulation properties of the acrylic polymer are less efficient at retaining heat than mineral glass, according to hunker.com [9]. Although the size of the pet flap can be argued that it cannot adversely affect the thermal efficiency of the household, it can cause a temperature drop as much as a few degrees, raising energy bills if not properly sealed against draughts [10].
The initial price of the pet flap itself varies depending on the quality and security features in the range. But narrowing down the products in the market to ID microchip controlled access flaps do raise the price of the product when compared with traditional magnetic pet flaps due to the technology and electronics within the product. Advantages of this type of product include multiple pets are granted access and egress to the property.
[image: C:\Users\cmbudden\Documents\BEng Test Range Engineering\Year 2 HND\Research Methods\Assignment 2\frozen_meat.png]The technology of RFID is in use across a wide range of industries, but some are of a different configuration to others, but operate on the same principle. An example of this usage is most commonly found in supermarkets on products, such as electrical equipment, DVD’s and expensive goods such as perfume have RFID ‘Tags’ which are attached to the products. This technology has been in use for many years, but there are variations of the transponder that can be affixed to consumer products. An example of this can be unnoticeably found on fresh meat produce, in the form of a thin sticker that is normally imprinted on the underside of the price & barcode label, but is only visible when the product is unwrapped. [11].
Fig. 4


Other uses of RFID can be found inside the key fob for a car. Cars that are produced after the introduction of the electronic ignition system, to which the introduction of car immobilizers were first used, will have a transponder unit, typically the size of a small pill installed inside the fob compartment of the key. The purpose of this is a security feature to the car’s engine started if the transponder is not present when the ignition barrel is turned to start the engine [12].

RFID/ NFC
The RFID variant that will be chosen for the project will be determined by the performance characteristics of either ‘active’ or ‘passive’ RFID tags. The RFID readers that are typically used on contactless card payment machines or magnetically controlled security doors require the RFID cards to be within 10cm of the readers emitting radio waves in order to read the RFID tag [13]. As this implementation will be used on felines, the uncertainty of the RFID reader picking up the ID tag on the feline can be difficult. So the alternative would be to use a long range RFID antenna reader with a pet collar that encompasses a small long life lithium battery. This would then require mounting of an external antenna on the property [14].


Security
The basis of this proposal is configured around security in question. The concept of the feline RFID pet alarm system is a compromise to the existing automatic pet flaps that do not require human interface in order for the pet to enter/ leave the property. The security benefits this project proposal has over products that use the RFID technology are;
· Does not require installation of a separate entry/ exit point for pets
· Thieves will have a lower success rate of breaking into the property that doesn’t have a pet flap 
· Will not raise the cost of home insurance premium
· Insurance companies will ‘question’ or less likely to pay out if a pet flap isn’t approved by the association of home insurers	Comment by John Rees: It will be important to discuss the requirements and testing this requires as part of your final report at the end of the project.
· Doesn’t create a weak point on the properties entrance or exit that can be entered by unauthorised persons by means of force
The added benefit is that the home owner can control the means of access and egress with the use of this system as it solely relies on human interface for the pet to enter or leave.	Comment by John Rees: I don’t understand what you mean in this sentence.







Gantt Chart
The timescale for the final year project will be adversely managed with the usage of a Gantt chart. The project will be segregated into objective tasks that will be strategically met in order to complete the project within the timescale.	Comment by John Rees: Wrong word – adversely means made worse.
[image: C:\Users\cmbudden\Documents\BEng Test Range Engineering\Year 2 HND\Research Methods\Assignment 2\Gantt Chart.PNG]The Gantt chart will be completed as follows;	Comment by John Rees: OK.  A bit linear, perhaps, in that you may well find you need to redesign elements during the process as unexpected problems arise.  It could also do with a bit of contingency written in to the plan.
The Tasks for the final year project are broken down into;Fig. 5

· Outline Task Problem
· Introduce Proposed Solution
· Specify Project & User Requirements
· Research Existing Products & Analyse
· Plan Project Progress (Gantt Chart)
· Select Technology Methods
· Compile Materials & Components List
· Produce Product Design/ Schematic
· Simulate System Design in Engineering Software
· Write Source Code for Microcontroller
· Fabricate Device
· Test, Prove System Function & Reliability
· Analyse Project in report Write up





Components, Materials & Costs
The system will comprise of the following components;
· RFID Reader/ inductance loop (RFID reader type to be researched in final year)
· PIC Microcontroller (TBA)
· RFID Transponder with pet collar
· Audible chime/ alarm
· Mains transformer. 240V A.C. to 12V D.C.
· Linear voltage regulators
· LED’s / Lights
· 16x2 characters LCD Display
· Wall mountable electrical circuit box enclosure
· Misc. components, fuses,  connectors, cables & push buttons
The total cost of the system will need to be as strict as possible in order to compete with other pet entry devices currently out on the market, and in that, the costs will have to be low in order to make a profit if the concept is to go into full scale production.	Comment by John Rees: According to Boothroyd and Dewhurst, 80% of the cost of a product is fixed by the first prototype.

Deliverable outcome
The deliverability for this final year project is to produce a consumer product prototype that functions as described in the project methodology, first to prove correct operation with the use of simulation engineering tools, then move to the fabrication stage and therefore prove the system concept.
The purpose of the outcome will be fulfilled to prove that a consumer product can be produced at an affordable price that doesn’t require technical knowledge to install, use and above all, sacrifice the properties security infrastructure.

Conclusion
To summarise the topic of this study, the proposed final year product is an adaptation of an already existing technology currently in use as automatic security access gates within controlled areas of buildings. This innovation will be adapted to the concept of this final year project to solve a potential security risk with already existing pet flaps currently out on the market, and to fill the gap as a ‘compromise’ product that still has the safeguard of human interaction. This proposed project will have a feature of a ‘clock in, clock out’ system to monitor access and egress of several pets. This project can be adapted into another variant of RFID access/ egress methods for alerting dog owners when he or she wishes to use the toilet.
But rigorous testing is needed to find the suitable RFID system that is safe and reliable for the pets and owners.
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