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Your Lask is to develop an 10T prototype device using the Aston 10T trainer boards. A local company
is interested in monitoring employee temperature for COVID-19 monitoring purposes and has hired
you to develop a proof-of-concept design.

To gain access fo the premises, an employee must present their RFID card to the device. Upon a
successful scan of the RFID card's unigue identifier, the device will measure the user's bodily
temperature. Upon measurement of the temperature, the device will then record this access attempt
and will grant access if their bodily temperature is within an acceptable range.

Each device must connect to the existing WiFi network which exists on-site.
The system must have the following features/functionality:

1. It should check to see if an RFID card has been presented every 100ms. Whilst doing this, the
LCD should display a message on the top line 1o let users know to scan their cards.

2. Upon being presented with an RFID card, the device should measure the temperature of the user.
For this, assume that the potentiometer output represents the analogue output of an infrared
temperature sensor pointed al the user, with the following response:

Fully anti-clockwise: 25°C.
Fully clockwise: 45°C.

After taking a measurement of the temperature, display the value on the top line of the LCD for 2
seconds.

3. After measuring the temperature, transfer the values of:
a. The RFID tag's unigue identifier.

b. Temperature.

c. The devices” unique identifier (for localisation purposes). This is a string which can be used
o identify where the device has been installed.

Over the local network using a webpage and over the internet using MQTT. The webpage should
display the last 10 access attempt UIDs and their corresponding temperatures.

4. If the temperature is within a user programmable range, such as 36.5 to 38°C, illuminate the LED
for one second to simulate the door solenoid being allowed to open. Otherwise, do not illuminate the
LED, and inform the user that they must returm home.

5. Be able to set the upper and lower bodily temperature limits via MQTT and a HTTP server.
6. Update the bottom lineé the LCD on start-up with the IP address.
7. Use a task scheduler where possible o handle the devices various processes after initialisation.

The coursework's deliverables consist of a technical report (o be submitted through Blackboard and
a code submission.

The coursework’s deliverables consist of a technical report to be submitted through Blackboard and
a code submission.

Technical report/assessed elements

Your report should include all diagrams in the main body of the report and not in an appendix. The
font should be Arial size 12pt with single line spacing. All diagrams should have figure numbers and
be referenced from within the text. Numeric (IEEE style) references should be used instead of
Vancouver or Harvard style references.

1. Design and implementation (35%)

You should discuss your design (which meets the requirements determined by the specification
given earlier). The design should be introduced with a block diagram and each major building block
should have its own subsection discussing the design process and the rabonale behind the design.
Full code listings must not be given in this section (as a copy of the Arduino skelch forms a part of
the assessment submission) although state diagrams, flow-charts, pseudo-code and code snippets
elc. are recommended 1o assist in the design description.

2. Societal / privacy /| commercial impact analysis (35%)
An evaluation and numerical estimation (where appropriate) should be made on:

« How efficient is your loT product? How does your selected way of powering the loT product
impact the environment?

= The privacy and security of data transmitted. How is trust established?

+ Potential societal or ethical implications.

+ |f the product be taken forwards to commercialisation and if s0, a comparison should be made
o similar products on the market lo estimate the products potential.

Code submission

3. Code (30%)

As part of the assessment submission, you must include a copy of your Arduino sketch as a zip file.
The code will be analysed to ensure it follows from the design and implementation discussed in 1.
Functionality, efficiency, and style/formatting will be taken inlo account.

| Your code and project reports will be analvsed using automated tools for plagiardsm. I |

43% (4 )
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Technical report/assessed elements

Your report should include all diagrams in the main body of the report and not in an appendix. The
font should be Arial size 12pt with single line spacing. All diagrams should have figure numbers and
be referenced from within the text. Numeric (IEEE style) references chould be used instead of
Vancouver or Harvard style references.

1. Design and implementation (35%)

You should discuss your design (which meets the requirements determined by the specification
given earlier). The design should be introduced with a block diagram and each major building block
should have its own subsection discussing the design process and the rabonale behind the design.
Full code listings must not be given in this section (as a copy of the Arduino sketch forms a part of
the assessment submission) although state diagrams, flow-charts, pseudo-code and code snippels
etc. are recommended lo assist in the design description.

2. Societal | privacy /| commercial impact analysis (35%)
An evaluabion and numencal estimation (where appropriate) should be made on:

= How efficient is your loT product? How does your selected way of powering the loT product
impact the environment?

« The privacy and security of data transmitled. How is trust established?

« Potential societal or ethical implications.

¢ |If the product be taken forwards to commercialisation and if so, a comparison should be made
to similar products on the market to estimate the products potential.

Code submission

3. Code (30%)

As part of the assessment submission, you must include a copy of your Arduino skeich as a zip file.
The code will be analysed to ensure it follows from the design and implementation discussed in 1.
Functionality, efficiency, and style/formatting will be taken into account.

Your code and project reports will be analysed using automated tools for plagiarism. If
evidence of plagiarism is found, standard university penalties will be applied.

Deliverable(s):
Submission will be electronic through Blackboard. Your deliverables comprise of:

. Deadline (week) Details
25 1) A technical report submitted as a PDF document to Blackboard.

2) A zip file containing your Arduino sketch for the loT hardware
platform.

The design of this prototype will be driven by the weekly laboratory sessions. Hence, students must
document and maintain a lab book (OneNotle is recommended) such that they will have suitable
background content for the report.

Resources:

¢ |oT hardware platform and necessary cables.
* Laboratory PC with Arduino development environment installed.
« A laboratory PC acling as a wireless access point or a mobile phone as a WiFi hotspot.

Workload:

This assessment should require approximately 20 hrs to complete in addition to the laboratory

sessions, the ease of which being dependent upon participation in laboratory exercises.

43% (4 )
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