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Abstract 

In this deliverable we discuss our prototype II and the analysis of how prototype testing has gone. After 

the deliverable analysis is completed a bill of materials must be made and prototype III test plan is 

made. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1. Key Concepts 

1.1. Microcontrollers 
Microcontrollers are small computers that store codes and executes those codes using outside 

hardware. They are key components to any complex circuit. The main microcontrollers used are the 

UNO R3 style controller. 

2. Prototype II Components & Analysis 
To preface this section, due to access to materials portions of our prototype II test plan has have 

been omitted. Arguably the most crucial portion of our prototype II is the circuit. This portion of our 

prototype has a heavy focus on functionality, and this is demonstrated clearly in our physical circuit and 

code applications. Firstly, we have images detailing our serial screen and the two situations where there 

is a driver present and a child in the vehicle. The Serial Window clearly shows that the driver is present 

with the 1 and the child is present with the 1. 

 

Figure 1: Kid and Driver 



 

Figure 2: Case 1 Window 

The next situation is where there is a child present and no guardian. This case is shown clearly in 

the Driver system reading 0 and the Child system having a reading of 1. In this situation the guardian is 

notified that there is a child in the vehicle with a flashing light and buzzer, as well as a notification via 

phone. 

 

Figure 3: No driver and Kid 



 

Figure 4: Case 2 Window 

The next scenario that is present in our prototype is when the temperature is at an unsafe level. 

This scenario trips when there is no driver and a child is present. This scenario also causes the buzzer to 

trip and beep, alerting bystanders. Along with the buzzer there is also our LED strip which will be 

flashing (represented by the LED on our breadboard) as well as our fan, which will supply fresh and cool 

air to the child. The guardian will also receive an alert via our phone application. 

 

Figure 5: Poor temp 



 

Figure 6: Case 3 Window 

The next scenario that is present in our prototype is when the child is panicking profusely. This 

scenario trips when there is no driver and a child is present. This scenario will trip our LED strip which 

will be flashing (represented by the LED on our breadboard) as well as our fan, which will supply fresh 

and cool air to the child. The air will calm the child and the lights will alert the guardian to the current 

location of the vehicle. Along with the physical alerts it will also send a notification via our software.  

(Please not that actual sound threshold will be around 110 db (below average child crying levels), 

however for testing it was lowered to 70 db) 

 

Figure 7: Sound Check 



 

Figure 8: Case 4 Window  

In order to complicate the whole notification application, the message reminder on mobile 

phones is indispensable. To build this reminder system we used three websites, they are “Thunkable 

website, One signal website and firebase. In Thunkable web we created the initial interface when people 

use it. 

 

Figure 9: Login Webpage  

Additionally, we got the application service key, and ID which is needed for “one signal ” website 

from the Firebase website. 



 

Figure 10: Application service key, and ID 

Lastly, by using the application service key and ID from “firebase” website we can start to edit 

what we want to send to those people who have download this application. 

 

Figure 11: Message 

Along with all other aspects of prototype II there was also a test run of our model for the fan 

casing, this performed well and has a solid build. We feel that it can be improved upon with a sleeker 

design. 



 

Figure 12: Auxiliary Fan 

Lastly there is our code, This code is mainly the alert and central system code. All of our codes have 

been made into functions so that they can easily be shared and inputted the void loop area. It has been 

shared in link: University of Ottawa – GroupB 19 – Prototype II Code.docx 

Considering the material access issues it is safe to say that the main components of our prototype II 

have performed adequately.  

3. Customer Feedback 
Due to the nature of our meeting (Pre recorded video) we have not gotten any feedback. For our 

final prototype we will be looking into a rechargeable battery source as per the customer’s general 

specifications. 

4. Updated BOM 
Owing to the limited budget, we need to spend money prudently and cautiously. Thus, we have 

listed a potential costs table below. 

Part# Part Name Description Cost ($) 

1 Humidity/Temperature 
sensor (DHT22) 

Link 9.99$ 

2 Gas Sensor (MQ-6) Link 6.50$ 

3 Microphone amplifier 
(3.7W ClassD) 

Link 8.00$ 

4 Buzzer (Active) Link 2.00$ 

5 Auxiliary Fan Link 6.00$ 

6 Elegoo - Micro control. N/A 0.00$ 

7 9V connection cord Link 1.30$ 

8 Velcro Link 0.11$ 

9 9V Battery Link 0.00$ 

10 LEDs x 4 Link 1.20$ 

11 5V LED strips  Link 5.00$ 

12 Thunkable  Link  0.00$ 

https://uottawa-my.sharepoint.com/personal/ybotl061_uottawa_ca/_layouts/15/guestaccess.aspx?share=ESSuI6YQU3hOl22G3OrmeQ8B_4F-s7wwWzWTZp4_-8CcLA&e=l4HDgN
https://edu-makerlab2021.odoo.com/shop/product/humidity-temperature-sensor-23#attr=187
https://edu-makerlab2021.odoo.com/shop/product/gas-sensor-15#attr=
https://edu-makerlab2021.odoo.com/shop/product/microphone-amplifier-56#attr=63
https://edu-makerlab2021.odoo.com/shop/product/buzzer-10#attr=367
https://edu-makerlab2021.odoo.com/shop/product/cooling-fan-for-raspberry-pi-80#attr=
https://edu-makerlab2021.odoo.com/shop/product/power-cables-148?search=9V#attr=271
https://edu-makerlab2021.odoo.com/shop/product/velcro-119#attr=
https://www.amazon.ca/Energizer-A23-GP23AE-Alkaline-Batteries/dp/B07SNSXPDN/ref=asc_df_B07SNSXPDN?tag=bingshopdesk-20&linkCode=df0&hvadid=80470598951659&hvnetw=o&hvqmt=e&hvbmt=be&hvdev=c&hvlocint=&hvlocphy=&hvtargid=pla-4584070154239060&psc=1
https://edu-makerlab2021.odoo.com/shop/product/oval-led-35#attr=37
https://edu-makerlab2021.odoo.com/shop/product/5v-led-strips-161?page=2&search=DC#attr=332,334,336,338,340
https://thunkable.com/#/


13 Laser Cutting N/A 0.00$ 

14 3-D printing N/A 0.00$ 

15 Wiring x2 Link 5.00$* 

16 Double sided adhesive N/A 0.00$ 

18 Wood MDF TBD 2.50$ 

19 Filaments N/A (Leftovers) 0.00$ 

20 Zipties x4 Link 2.36$ 

21 Resistors x7 (2x 
220ohm) 

Link 0.70$ 

22 Protoboard Link 0.50$ 

23 GSM Module Link 5.30$ 

24 SIM 800l Link 2.68$ 

Total   59.58$ 

 

4.1. Equipment List 
Part Description 

Protoboard Wiring block used to centralize circuits 

Multimeter Use to measure electronic components of the system 

3-D printer This machine will be used to make the case for the sensor and possibly other 
things 

Laser Cutter This is a machine that will be used to cut out the pieces for our cases to the 
Arduino  

Soldering/solder Used to connect wiring between sensors and 

Jumperwires Used to make non permanent connections during the prototyping stage 

ThinkerCad Used to virtually create circuits before physical production begins 

DHT lib Library for the DHT 22 sensor 

MQ-6 lib Library for the MQ-6 sensor 

Class D lib Library for Class D microphone Amplifier 

 

5. Planning for Prototype III 

5.1. Finalizing Product 

5.1.1. Why 
This is now our last iteration of the product and given time constraints it should now be completed by 

the end of our testing phase.  

5.1.2. What 
This round of testing will encompass/show the entirety of our product. Our product will consist of each 

separate module (Sensor Module, Driver Sensor, Auxiliary Fan, Arduino Housing, Buzzer Housing, Child 

Sensor, and Lighting Alerts) 

5.1.3. When/How 
Testing will be completed on the 23rd of November, 2021 and will consist of testing the system as a 

whole with a variety of situations. These testing’s will simulate as many scenarios as possible. 

https://edu-makerlab2021.odoo.com/shop/product/wire-5ft-45#attr=213,217
https://edu-makerlab2021.odoo.com/shop/product/zip-tie-118?search=zip#attr=
https://edu-makerlab2021.odoo.com/shop/product/resistor-6?search=resistor#attr=9
https://uottawa-my.sharepoint.com/personal/ybotl061_uottawa_ca/_layouts/15/guestaccess.aspx?share=EffvjFC80DBErsGdvdBus5EBEXrLM45vB26fui5kMltNrQ&e=88a809
https://www.aliexpress.com/item/32590323354.html?src=google&src=google&albch=shopping&acnt=708-803-3821&slnk=&plac=&mtctp=&albbt=Google_7_shopping&albagn=888888&isSmbAutoCall=false&needSmbHouyi=false&albcp=9604672960&albag=100679328364&trgt=294682000766&crea=en32590323354&netw=u&device=c&albpg=294682000766&albpd=en32590323354&gclid=CjwKCAiAm7OMBhAQEiwArvGi3IyBVP1Y8DUeyozBoX_oXD4OL7KEPGpLoz4QZd9GRt-koRPembtvTRoCtEoQAvD_BwE&gclsrc=aw.ds&aff_fcid=7b4d5749f15d42829df8312f3d104b51-1636676962146-01076-UneMJZVf&aff_fsk=UneMJZVf&aff_platform=aaf&sk=UneMJZVf&aff_trace_key=7b4d5749f15d42829df8312f3d104b51-1636676962146-01076-UneMJZVf&terminal_id=7e2b66a0a94945e782e12d840b14c0b3
https://www.aliexpress.com/item/32284777313.html?src=google&src=google&albch=shopping&acnt=708-803-3821&slnk=&plac=&mtctp=&albbt=Google_7_shopping&albagn=888888&isSmbAutoCall=false&needSmbHouyi=false&albcp=7386552844&albag=80241711349&trgt=743612850714&crea=en32284777313&netw=u&device=c&albpg=743612850714&albpd=en32284777313&gclid=CjwKCAiAm7OMBhAQEiwArvGi3NDtM3_PGrpXboyjCGsYf8zlY03lA7nOXPMMjZKTH__DXYzb-jAU_BoCduAQAvD_BwE&gclsrc=aw.ds&aff_fcid=708ab9e66cd44fac80d15e67d9cdb272-1636677453946-07974-UneMJZVf&aff_fsk=UneMJZVf&aff_platform=aaf&sk=UneMJZVf&aff_trace_key=708ab9e66cd44fac80d15e67d9cdb272-1636677453946-07974-UneMJZVf&terminal_id=7e2b66a0a94945e782e12d840b14c0b3


 

7. Wrike URL 
https://www.wrike.com/workspace.htm?acc=4975842&wr=20#path=folder&id=758826352&vid=47240

218 

 

https://www.wrike.com/workspace.htm?acc=4975842&wr=20#path=folder&id=758826352&vid=47240218
https://www.wrike.com/workspace.htm?acc=4975842&wr=20#path=folder&id=758826352&vid=47240218

