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Abstract
FIRNN is in development of creating a Facial Recognition System, and as one of the business analysts, the market and the competitors has been assigned to look at. Due to the importance of knowing if there is a market, the aim of discussion throughout the document is to determine if the product idea is worth following through and if competitors can be easily dealt with. In addition, feedback was taken in and looked at to give assistance in knowing and gathering opinions. Moreover, analysis of the environment is done with the PEST framework and can be used to regulate and know how FIRNN will be developed and deployed. 
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[bookmark: _Toc35870960]1. Introduction
FIRNN is a team of people who are developing a facial recognition system for use within universities to record the attendance of students upon arrival to class, the future holds a goal of expanding this idea for more uses, examples being security within homes and companies. As one of the business analysts of the team, this document will hold discussion on the market and its competitors, analysing the surrounding industries to determine if there is a demand, and there will also be a look into feedback received from a survey created about the idea. Additionally, a CPD review which stands for Continuing Professional Development, will be done at the end, giving reflection upon the technical and employability skills that were developed, team-progression and more.
[bookmark: _Toc35870961]2. The Market and Competitors
Being assigned the business analyst role, researching the market and competitors is an important factor to take in, as it will assist to determine if there is a demand for the product in development, how things should be approached, finalizing decisions and more [1]. This section will be analysing and looking at the market and competitors against FIRNN.
[bookmark: _Toc35870962]2.1 Market
To obtain a good overview of the market FIRNN will be in, looking at relevant statistics will be an eyeopener to the demand and whether the product idea of facial recognition is worth pursuing. 
From researching online, industry reports were found on facial recognition. The findings displayed that it is a very much growing market, the CAGR, which stands for ‘Compound Annual Growth Rate’ sees a 12.5% increase from 2020 to 2025, the values being from $5 billion up to $10 billion [2]. The CAGR is a calculation that is done to display the “annual growth rate of an investment over a specified period of time longer than one year” [3], and the calculation made with the Facial Recognition market shows a large increase of $5 billion, highlighting that it is on a significant rise with $1 billion each year.
Some reasons stated behind this rise is due to:
· Demand increase for enhancing security and safety measures
· Government use of these technologies, example being in airports
· Incorporating safe multifactor security solutions [2].
Though FIRNN’s idea is to mainly to provide a solution of students’ registering their attendance for universities, the future is to branch and further our product to be used for more. One branch being for security, such as authorization in a workplace and so on, and from the findings above it gives re-assurance that with time, FIRNN will be part of a rising market.
[bookmark: _Toc35870963]2.1.1 Trends
To determine the demand further, research was done into finding more methods of searching and getting a better idea of the potential market. The technique used is with Google trends which shows the user the interest overtime of an entered result and allows analysis to determine whether it is doing poorly or decent [4]. Where there is no data, it is times where not enough information was collected.
The trend data being retrieved, is from the search, ‘Facial recognition system’ using the Google Shopping search tab in the past 12 months within the United Kingdom. 
See 6.1 Appendix A for image of Google trends graph shopping search
From the image of the google trends graph, the first sight it clearly shows that it has a consistent drop and spike in interest with the biggest break being from November to February. The longest duration of 100 interest was in June 2019 for a short period, and since then the peaks of interest would fall shortly after. As the spikes in interest seem to drop soon after, speculation can be made that these rises in interest were caused from sudden news at the time, as that is an occurrence which happens Google trends [5]. In this case, the news could be things such as, facial recognition product announcements, new facial recognition product releases, the latest news and more.
To conclude the findings from the chart, it displayed short periods of interests that drops soon after, in most cases these interests spiked to 100 at least each month, however had occurrences of short and long breaks between March 2019 and June 2019, along with November 2019 to February 2020. The fact it is capturing a trend of this search being used with google shopping raises hope that there is a market as the majority clearly seem to just use the normal google web search as seen in appendix B.
See 6.2 Appendix B for image of Google trends graph web search
[bookmark: _Toc35870964]2.2 Competitors
Facial recognition technology provides the same service of identifying a face, to set FIRNN apart from different competitors it will be important to know who they are and what they offer with their service. From research, a list of top competitors will be looked at to assist in getting ideas and give inspiration in things such as unique features to have implemented.
[bookmark: _Toc35870965]2.2.1 Competitor 1: FaceWatch “The UK’s leading facial recognition security system” 
The first competitor found was FaceWatch, information retrieved below was taken from their website [6].
2.2.1.1 Brief description:
FaceWatch is a company that provides a “cloud-based facial recognition security system to safeguard businesses against crime”. The facial recognition system they offer is for providing a way for businesses to safeguard themselves from crime of individuals on a watchlist.
2.2.1.2 Product key features:
· Real time alerts to send instant verification and allow instant action
· Watchlist – Allows you to add images into your own watchlist, alongside having the company’s database with persons of interest
· Reporting and uploading – Can report and upload information of any digital incident sharing platform
· Security – High security, described as bank grade 
2.2.1.3 Product’s Price: 
The price of this product is unknown, as it requires contacting FaceWatch and booking a demo.
[bookmark: _Toc35870966]2.2.2 Competitor 2: Panasonic FacePRO “Facial Recognition System with Deep Learning Technology”
The second competitor found is Panasonic FacePRO, information found below is from their website [7].
2.2.2.1 Brief description:
This is product is a facial recognition system, where faces will be matched from faces which are enrolled within a database. With detection, it will play an alert and then alert of the face matched.
2.2.2.2 Product key features:
· Matches face automatically from live or captured video
· Offers advanced age or gender analytics report
· Contains up to 30,000 faces enrolled in a Watch list
· Can have up towards 20 cameras on a server with 10 million database capacity of faces
2.2.2.3 Product’s Price: 
The price of this product is unknown, as it requires contacting Panasonic to consult.
[bookmark: _Toc35870967]2.2.3 Competitor 3: FaceFirst Best-in-Class Enterprise Facial Recognition Security platform
The third competitor is named FaceFirst, this is a facial recognition system which provides security for several places including retailers, airports, law enforcement and the list goes on.
2.2.3.1 Brief description:
FaceFirst is seeking to build more safer communities and create personalised services which involves AI. The aim behind this product is to stop crime before it is a problem.
2.2.3.2 Product key features:
· Unlimited locations, allowing scaling to be done without performance loss.
· Can deal with challenging lighting and angle conditions with high speed
· Built with neural networks and deep learning
2.2.3.3 Product’s Price: 
The price of this product is unknown, as it requires contacting Panasonic to consult.
[bookmark: _Toc35870968]2.2.3 Evaluating Competitors
To evaluate the top competitors that were found from research, the use of facial recognition technology is mainly used for the purpose of security revolving around businesses to safeguard them from unwanted visitors. No prices are stated within the websites and seem to allow a demo when contacting to see how the system works first. Some features between the competitors, some being real-time alerting, large watch lists and highly sophisticated detection. For FIRNN to be capable of competing with these big organisations, unique ideas and ways to use the product must be thought about.

[bookmark: _Toc35870969]2.3 Analysing Environment
The environment being entered with this product can raise concerns in different areas, and this can possibly deter the initial concept and direction FIRNN wants to head towards. A framework that can be used to analyse and understand “how external forces impact your business” is a PEST analysis, PEST is “an acronym for Political, Economic, Social and Technological” [8]. This framework will be used to analyse and support how FIRNN will require to operate and being aware of the implications.
[bookmark: _Toc35870970]2.3.1 PEST
2.3.1.1 Political
The politics surrounding the product idea and direction:
· General Data Protection Act - Privacy concerns of holding people’s facial data
· Intellectual Property – Avoidance of copyrighted material, patents, trademarks, design registration
2.3.1.2 Economic
Economic factors:
· Cost of supplies – Prices of supplies may be high
· Budget – Chances of budget being too low for needs
· Finding no sponsor – Sponsor may not be found, or may take time
2.3.1.3 Social
· Privacy opinions of storing facial image data – Storing facial image data may be controversial
· Pandemics – Unable to meet with team
2.3.1.4 Technological
· Hardware failures – Hardware failure causing crash while developing, chances of no backup or saves
· Software Crashes – Software crashes while developing, chances of no backup or saves
[bookmark: _Toc35870971]2.4 Product Idea feedback
To retrieve opinions and feedback on the idea of FIRNN, a survey was created using SurveyMonkey [9] which involved questions to assist in knowing if they believe a facial recognition system would be good for taking attendance within a university, other questions involved gathering opinions. 
In conclusion of the feedback received, the facial recognition system looks to be in the likes of everyone who had taken the survey, though with some having concerns revolving around the privacy of storing their facial image data. Some extra comments in the end raised valid concerns and questions, and these will need to be thought about before deployment of the product.
See 6.3 Appendix C Survey results and analysis

[bookmark: _Toc35870972]3. Technical skills development
Being primarily one of the business analysts, the main technical development tasks of the system was not part of the duties given, however, me and other team members got together to get familiarised with SQL language and syntax while the main developer worked on building the facial recognition system with MATLAB. SQL stands for structured query language and is used for communication with a database, such as for updating or retrieving the data stored within it [10]. 
This was essential as the facial recognition system is due to be linked with an SQL database and hold the required information about the students which include things such as attendance, their enrolment facial image data and more. It was our job to learn about SQL and gradually build the knowledge to create a sustaining database setup to be used with the facial recognition system, and also be capable of writing the commands to select, update and insert data into it.
See 6.4 Appendix D for image of SQL commands written and learnt
[bookmark: _Toc35870973]4. Continuing Professional Development (CPD) Review

[bookmark: _Toc35870974]4.1 Reflection
To overview the development of employability and technical skills throughout the duration of the project, they have improved as working in a team environment allowed the skills to enhance. 
See 6.5 Appendix E for CPD reflection
[bookmark: _Toc35870975]4.2 Networking
A games development graduate Staeton Grey, a Senior Software Engineer and Consultant at BT Security was to share his journey after University and opportunities within BT but due to reasons it was unfortunately cancelled, prompting to instead, an online event webinar found on the topic of ‘Grow Better with Customer Feedback’, speakers being Michael Redbord and Emily Coddington. Throughout the fifty minutes, very valuable information was given.
See 6.6 Appendix F to see image and discussion of things learnt during the event webinar
[bookmark: _Toc35870976]4.3 Team-working
For team working, team meeting progress sheets were logged, and they hold the tasks and the information that was discussed to complete as seen in the image in the appendix below.
See 6.7 Appendix G for team progress sheets 

[bookmark: _Toc35870977]5. Conclusion
In conclusion of the document, the research done revolving around the market had displayed to us that it is growing, the competitors highlight similar features across each one of them and all offer the service of providing a safeguard to the business, sending notifications when detecting unwanted faces. The PEST analysis completed was able to identify the situations that will have to be dealt with during and after deployment of the product. Furthermore, the feedback which was given by students shown that they would like a change from the paper-based registration, and facial recognition was something that intrigued them, though some with privacy concerns. Throughout the project, employability as well as technical skills were operated on and improved as time went forward, and although given the role as the business analyst, along with other team members the task of learning SQL was taken on for the eventual implementation with the facial recognition system.


[bookmark: _Toc35870978]6. Appendices

[bookmark: _Appendix_A_–][bookmark: _6.1_Appendix_A][bookmark: _Toc35870979]6.1 Appendix A – Google trends graph Google Shopping Search
A google trend graph displaying the trend of facial recognition system using the shopping search [11].
[image: ]
[bookmark: _6.2_Appendix_B][bookmark: _Toc35870980]6.2 Appendix B – Google trends graph Web Search
A google trend graph displaying the trend of facial recognition system using the normal web search [11].
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[bookmark: _6.3_Appendix_C][bookmark: _Toc35870981]
6.3 Appendix C – FIRNN Survey
From the feedback given, everyone is seemingly on board with having a facial recognition system as the method of taking attendance in class, the average chosen on a scale of 1-100 was 81 and each person agreed that the paper based registration should be changed. Some say it raises their privacy concern, however, look to be on board with it as a system since each person agreed to have it for more uses, with the example given accessing classrooms.  
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[bookmark: _6.4_Appendix_D][bookmark: _Toc35870982]6.4 Appendix D – Technical skills development
For the time being, Microsoft SQL Server management studio was used to write out the queries and learning the different commands. Videos and online resources assisted greatly in getting comfortable with it. An hour long video was watched taking in the information to create my own tables, relationship between tables and more [12]. As performance will be an important factor, time was taken looking at ways to fine tune databases to handle large amounts of records easier, and what was found is the concept of indexes [13]. Below is an image of some of the SQL statements written while working through.
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[bookmark: _6.5_Appendix_E][bookmark: _Toc35870983]6.5 Appendix E – CPD Reflection
Working in an environment with a team, having team meetings and regular communication has had an improvement on my employability skills as it required teamwork and dedication in not letting others down. The technical skills have also enhanced, although given a role that is not programming, a look into SQL databases was done using Microsoft SQL server management studio to help assist in part of the development of the facial recognition system. 
[bookmark: _6.6_Appendix_F][bookmark: _Toc35870984]6.6 Appendix F – CPD Networking ‘Grow Better with Customer Feedback’
The aim of discussion given by both Emily and Michael within this webinar was to engrain that customers are the top priority and getting close to them is a key part of a business. Regarding businesses, the priority should be for them to build a great experience for the customer and seeing them as their self in their shoes. They use the saying, “Whoever gets closer to the customer wins”, and it can be backed up by them stating they went from 0 to 15 million in annual revenue within 4 years by obsessing over their customers. From this past webinar I have learnt that keeping a strong connection with customers will likely show their loyalty back and stick with you when being able to display appreciation. The webinar was located on a website called HubSpot [14].
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[bookmark: _6.5_Appendix_E_1][bookmark: _Toc35870985]6.7 Appendix E – CPD Team-working
Team progress meeting report:
[bookmark: _Toc35870986]Weekly Progress Report 1 -  
Team Name: Facial/Image recognition neural network
 
Team Member Names & Roles: 
AM: Amelia – Lead Developer    
JR: Jake – Developer 
S: Sai – Research Analyst  
KA: Kieran - Project Manager 
FR: Farhan - Business Analyst  
SA: Samia – Business Analyst 
 
Week commencing 28/10/19 
Amelia 
·  Started writing notes about stakeholders on the shared “PID notes” document 
·  Started writing notes for Gantt chart/network diagram 
Kieran  
·  Added to notes about stakeholders 
· Tried to pick an order for the Gantt Chart/Network Diagram tasks 
 
 
[bookmark: _Toc35870987]Weekly Progress Report 2 
Currently unconfirmed team roles.  
Date: 06/11/2019 
In-Attendance: KA, JM, FR, S. Absent: JR, SA 
Note: Can’t currently assign Samia or Jake any tasks or team roles as we haven’t had any group meetings with them.  
Individual Updates 
Update: Officially assigned some team roles 
KA Update: Working on the Project Initiation Document, looking into the project planning tasks. Reading and Researching Neural Networks 
AM Update: Working on the Project Initiation Document, continuing to learn Matlab/looking at deep-learning basics. 
 
Tasks Set by PM for the Week: 
 
KA – Look and possibly make a draft of requirements for the project.   
AM – Continue to research how we would develop our product, in particular the development side to it.  
FR – Research the market, are there products like what we have thought of? Are they popular and have they proven useful? 
S – Research and document findings around Neural Networks and what is the best approach we could take 
SA – Help Farhan with business side of things/research. 
 
Task for all: All of us come up with 3 ideas for a Name and report back next week.   
 
[bookmark: _Toc35870988]Weekly Progress report 3 
KA - Set Tasks 
AM – Finished matlab deep learning basics, starting advanced matlab deep learning. Not thought of idea for a name yet, some sort of acronym could work. 
J – Deep learning basics 
FR 
S 
SA – Started looking at the cost requirements and possible issues that may arrise 
 
[bookmark: _Toc35870989]Weekly Progress report 4 
KA – Managing group members 
AM – Imported network into matlab 
J –  
FR – Market research 
S - Deep learning research 
SA – Business research 
Goals for coming week: 
Start building a set of images to train the network. Think about initial pitch 
[bookmark: _Toc35870990]Weekly Progress Report 5 
 
KA – Managing group members, started the presentation, assigned tasks for everyone for the presentation.  
AM – Started idea section of presentation. Learning about deep learning training methods and how to monitor network training 
J –  
FR –  
S -  
SA –  
 
We’ve now decided on a name for our group, the pitch has been started. I’d like you all to look at the section of the presentation that you have been assigned and add some notes to your section of the presentation, then update it on the Microsoft Teams group 
[bookmark: _Toc35870991]Weekly Progress Report 6 Week commencing 3/2/2020 
KA – Assigned Tasks for the group 
AM – Continued practice with MATLAB deep learning toolbox. Started building set of images to train the network. 
J –  
FR –  
S -  
SA –  
[bookmark: _Toc35870992]Weekly Progress Report 7 Week commencing 10/2/2020 
In Attendance - Sai, Kieran, Amelia, Farhan 
Absent – Jake and Samia 
KA – Looking into the tasks for assignment 2 to assign roles for everyone, chose the financial plan  
AM – Decided on ideation section for assignment 2 
J –  
FR – Chosen the Market and Competitors for assignment 2 
S – Chose Tech start-up for assignment 2 
SA – 
 
[bookmark: _Toc35870993]Weekly Progress Report 8 Week commencing 17/2/2020 
In Attendance - Sai, Kieran, Amelia, Farhan 
Absent – Jake and Samia 
KA –  
AM –  
J –  
FR –  
S –  
SA – 
 
[bookmark: _Toc35870994]Weekly Progress Report 9 Week commencing 24/2/2020 
In Attendance - Sai, Kieran, Amelia, Farhan 
Absent – Jake and Samia 
KA –  
AM –  
J – Started training in Python Machine learning 
FR –  
S –  
SA – 
 
[bookmark: _Toc35870995]Weekly Progress Report 10 Week commencing 4/3/2020 
In Attendance - Sai, Kieran, Amelia, Farhan 
Absent – Jake and Samia 
KA –  
AM –  
J – Completed linear regression algorithm program 
FR –  
S –  
SA – 
 
[bookmark: _Toc35870996]Weekly Progress Report 11 Week commencing 11/3/2020 
In Attendance - Sai, Kieran, Amelia, Farhan 
Absent – Jake and Samia 
KA – Working on the financial plan  
AM – Learning how to do object detection 
J – Learning K nearest neighbour algorithm programs 
FR –  
S –  
SA – 
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=/** FIRNN SQL TRAINING **/

/% Creates the database, only requires being executed once */
CREATE DATABASE StudentDatabase
GO

/*Accesses the database to allow queries to be ran on it*/
USE StudentDatabase
e

5/* Creating a Table within the database
StudentId is of datatype int which are whole numbers only
identity(1,1) allows auto incrementation starting from the value 1, incrementing 1
StudentID is a Primary Key - Allows Relational databases
FirstName/LastName have varchar datatypes which allows up to 50 characters as the max length of a name
*/
=ICREATE TABLE StudentInformation(
StudentId int identity(1,1) CONSTRAINT PK_StudentId PRIMARY KEY,
FirstName varchar(5e),
LastName varchar(50),

)s
=/
Creating a course table and forming a relationship with student
CourseId is an auto incrementing field starting from 1 and is a primary key
StudentId is a foreign key which references the primary key of the StudentInformation table, this forms a relationship
CourseName/Courselecturer are varchar datatypes which hold up to a maximum of 5@ characters
*/

ICREATE TABLE Course(

CourseId int identity(1,1) CONSTRAINT PK_CourseId PRIMARY KEY,

StudentTd int CONSTRAINT FK_Course_StudentTd FORETGN KEY REFERENCES StudentInformation(StudentId),
CourseName varchar(50),

Courselecturer varchar(50)

Commands completed successfully.

Completion time: 2020-03-25T14:53:03.1786235+00:00]
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