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1. Introduction

In this deliverable we will discuss our schedule to get the prototypes done on time and in
the most efficient way possible now that we have discussed our three main ideas and decided
on one (see Figure 1). We will be organizing our tasks and prototype due dates into a gantt
chart on wrike to make sure everything will move in an orderly manner with little to no setbacks.
We will also discuss the possible risks and contingency plans in addition to the list of equipment
we will need and the bill of materials. Finally we will review the ways in which we plan to test our
prototypes.

1.1. Sketch

Figure 1

2. Detailed Design

Our design will use an Arduino uno that will be powered by a battery that charges
through the cigar lighter receptacle in cars while the engine is running and discharges to power
our device while the car is off. To the Arduino we will connect three sensors, a temperature
sensor, a motion sensor, and a CO, sensor. The temperature sensor will detect whether the
temperature inside the car is safe. Temperatures dangerous to humans is > 32°C, meaning our
temperature sensor must be able to cover a greater range than that which, as shown in the
table below, it does. If the temperature rises above 32°C we will have a small speaker
connected to this system and it will make an alerting sound. For the sake of illustrating our idea
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for this project the sound will not be loud and alert a great range but if in the future this project
were to be pursued, a louder sound would be emitted using more advanced speakers. The
motion sensor will be used to detect the child, if motion is detected once the car is turned off
(once the system is powered through the discharge of the battery), the speaker will emit a
sound to alert others, as illustrated by the table below, the time delay of our sensor is
approximately 5s - 100s to give the most immediate response possible to try and avoid harm to
the child. Nevertheless, we have to account for as many scenarios as we can to ensure the
effectiveness of our product, one of which is if the kid is asleep. This is likely as it is doubtful for
the child to be missed if they were moving around, to account for this we will be including a third
and final sensor, the CO, sensor. This sensor will serve two purposes, it will measure the
increase in CO, over time each minute as a backup method for detecting the kid while also
detecting the CO, levels and checking if they are not suffocating. Once again if the CO, levels
rise above the safe ppm for humans ( >5,000 ppm) or the CO, level is increasing drastically over
time, the speaker will emit a sound. To sum up, the speaker will be activated during these four
different scenarios, 1) temperature level rises above 32°C. 2) CO, levels rise above 5,000 ppm
3) motion is detected by the motion detector after the car is turned off, and finally 4) CO, levels
are increasing over time. All of these different sensors will be connected to the arduino using the
suitable wires and a printed circuit board; however, for the prototype | & Il process we will be
using a breadboard as errors might occur and the printed circuit board will be included only in
the final build. Additionally, each sensor will be connected to the suitably rated resistor to
prevent overcurrent in the circuit.. This whole system will be attached to the top of the car using
double sided velcro tape on the device and roof of the car therefore allowing for the easy
removal or exchange of the device. Since we will be relying on the motion and CO, sensors to
detect the child having the device on the roof is the smartest placing as our motion sensor has a
range of 7m with an angle of <110° additionally, CO, exhaled would rise to the top therefore
having it at the top of the car in the middle would best fit these specifications and make our
device compatible with larger vehicles.

2.1. Sensor specifications

Table 1: this table shows our sensors’ specifications

Temperature Sensor [1] | Detecting range: -25 - +100 ° C

CO, Sensor [2] CO2 sensing range: 400 - 60,000 ppm

Motion Sensor [3] Delay Time: 5s ~ 300s

MAX sensing distance = 7m

Sensor Angle: < 110°
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3. Project plan

Table 2: This table lists the different tasks, their owners and duration to keep everyone on track

Deliverable Task Owner Duration Due Date
Deliverable E BOM Aviral 11 days 25" October 2021
Deliverable E Sketch Vishnu 11 days 25" October 2021
Deliverable E Powerpoint Elijah 11 days 25" October 2021
Deliverable E | Detailed design | Shahd 11 days 25" October 2021
Deliverable F Prototype | Everyone 7 days 4" November 2021
Deliverable F Research CO, | Vishnu 7 days 4™ November 2021

Sensor
- Purchasing Vishnu When BOM is | Before Prototype Il
materials approved
Deliverable F Temperature Shahd & Elijah | 7 days 4" November 2021
sensor
Deliverable F Client Elijah 7 days 4™ November 2021
FeedBack
Deliverable G | Prototype Il Everyone 7 days 11" November
2021
Deliverable G | Temperature & | Shahd & Elijah | 7 days 11" November
CO, Sensor 2021
Deliverable G | Codes for the Aviral & Vishnu | 7 days 11" November
sensors 2021
Deliverable G | Client Elijah 7 days 11"™ November
FeedBack 2021
Deliverable H Prototype llI Everyone 14 days 25" November
2021
Deliverable H | Client Elijah 14 days 25" November
FeedBack 2021
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= List 2 Gantt Chart === +

Y Alltasks v By Predecessors v Expand all  Collapse all M = ©
w41 17-23 Oct W42 24-30 Oct W a3 310ct-6 Nov

T F s S M T W T F S S M T WTF S s M T w

Deliverable |

Design day
Presentation

Everyone 7 days

15t December
2021

Deliverable J

Project
Presentation

Everyone

Deliverable K

User and

Product Manual

Everyone 7 days

8" December 221

Shift subtasks and apply the rules of date alignment to the affected tasks? X

| Bill of Materials (BOM) - Aviral H.

Conclusion « shahd a.

| Detailed Design - shahd a

Introduction - shahd a.

| Project Plan - Vishnu N,

Risks and Contingency plans - Eljjah V.

| list of equipment « shahd a

prototype testing plan - Aviral H

GO TOHELP  APPLY

W44 7-13 Nov W45 14-20 Nov w46
T F S s M T W T F s s M T W T F s

|
Deliverable E : Project Plan and Cost Estimate - Aviral H. +3

Dliverable F - shahd a. +3

Client Feedback - Elijah V.

Prototype | - Elijah V. +3

Research CO2 sensor + Vishnu N.

e sensor - Elijah V.i+1

T D G - shahd a. +3

Client Feedback - Elijah V.

Codes for the sensors - Vishnu N. +1

Prototvpe Il - Eliiah V. +3

Snapshots o

21-27 Nov W47 28 Nov - 4 Dec w a8
s M T W T F s s M T w T F

Weeks v F [T
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Diiverable F - shahd a. +3

[ client Feedback - Elijah V.
| Prototype I - Elijah V. +3
[ Research CO2 sensor - Vishnu N
Temperature se « Elijah

Deliverable G - shahd a. +3
Client Feedback - Elijah V.
Codes for the sensors - Vishnu N. +1
Prototype Il - Elijah V. +3
Temperature & CO2 Sensor - shahd a. +1

]D H - Vishnu N. +3

Client Feedback - Elijah V.

Prototype Iil - Aviral H. +3

) Deliverable I: Design Day « Vishnu N. +3

Deliverable K - shahd a. +3

4. Risks and Contingency plans

The different risks of this project are our material availability, time constraints, team
management and potentially no WiFi. In order to solve these problems, we have developed a
list of contingency plans.Regarding the time constraints, we will have to meet frequently to
ensure that everyone completes their tasks on time and ensure that we have all our materials
ordered and ready to go for prototype building and testing. In order to make sure that we have
all of our materials, we will have to meet as a group and decide what materials we need and
order them as soon as possible to allow us enough time to build our product. If we have any
team problems we can easily solve that by meeting with our group and discussing the issue at
hand to ensure we are all on schedule and help each other out if needed. If any group member
refuses to work then we can bring up this issue to our TAs, project manager or professor. A risk
concerning the actual functionality of our future product is that the child could be asleep and so
the motion detector will not be enough alone, therefore we have coupled it with a backup CO,
sensor. Finally, if we have the time to make an app alongside our product, a potential risk would
be the car being parked in an area with no service or WiFi, for example some underground
parking lots. To tackle that we would include a WiFi shield.
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5. Bill of Materials (BOM)

Table 3: This table is the bill of materials, it shows the products we will purchase and their respective price.

# | Product Price

1 | Arduino Unol8] $16.98

2 | Battery[6] $5.5

3 | Wires[9] $2.98

4 | Speaker[7] $1.16

5 | Motion sensor [3] $8.99

6 |OcCB[5] $10

7 | Velcro tape $0

8 | Temperature sensor [1] $10.13

9 |co212] $14.04
Total $69.78

6. List of equipment

Arduino Uno
Breadboard
Temperature sensor
CO2 sensor

Wires

Resistors

Speaker

CoNOGORrwWN =

Velcro Tape

7. Conclusion

Printed Circuit Board (final build)

To sum up, we decided on our detailed design after discussing the possible risks and
how to avoid them in addition to the bill of materials. As a result, we can now begin working on
our prototypes. As we move on to this next step, a list of task schedules, owners, and due dates
was required to make sure the process flows as smoothly as possible. We will now begin
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working on our prototype virtually through tinker CAD simulation until the parts are in our
possession.
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