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Summary from Design Concept
Detecting and Putting out small to medium (0 – 40 

hectares) surface wildfires occurring during the 
summers (May – August) in the boreal forests of 

mountainous regions in Alberta to help its community 
members.



SoundFire: 
Acoustic Wildfire
Protection System
Monitor Risk 
(BME680: temp, humidity, pressure) 

Detect + Target 
(Photoresistor + MG992 Servo system) 

Suppress Fire 
(Subwoofer at 30 Hz + Collimator-Speaker)



System 
Architecture
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Subwoofer System



System Utility
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NGOs to Specifications

NGOs 

Specifications



Specifications to Verifications

Specifications

Verification 
Methods



Key Specifications
O1.2 - Provide fire detection and 

extinguishing information regarding 
a large coverage area, with a 
minimum area of 100 acres [1].

G1 - Collect actionable 

data regarding an ongoing 
wildland fire event.

Prototype Concept S-

1.2.1: Minimum Monitoring 
Coverage shall be at least 
12m and 180 degrees in 2 

directions



Key Specifications - Prototype

S-1.2.1 Minimum Monitoring Coverage shall be ≥ 12m radius around the 

head

S-2.2.2 Reliable fire detection without nuisance activation (≤ 1 false 

activation per 24 hours)

S-6.1.1 System should be able to suppress the fire in less than 60s 



S-1.2.1: Monitoring



S-2.2.2: False Alarms



S-6.1.1: Putting Out a Flame



Demonstration



Relationship to 
ESC204
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Our Iteration Process
Testing our 

Design Concept
- Porous membrane collimator

- Testing servo motors + PIR sensors
- BME680 sensors

Reframing
- Advice from TAs, research, 

MYFAB and professors
- Finding speaker from MYFAB

- PIR -->  photoresistor
- Two systems

Expectation VS. 
Reality

- Collimator --> Not enough air
- PIR ineffective for needs --> MYFAB constraints

- BME680 sensors worked well
- Cannot integrate collimator + sensors

Verification

Testing using 
verification 

methods drafted 
for our context. 

1 2

3

4

Re-Building
- Putting a collimator inside a 

speaker instead of speaker 
inside collimator. 

- Simplifying 
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Our Iteration Process
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Our Iteration Process



18 out of 19 specifications passed!

SENSOR-ACTUATOR: 
Detection to actuation 
latency less than 2 seconds 
(S-2.2.1): PASS

SPEAKER-COLLIMATOR: 
System generates an 
acoustic output of at least 
20-60Pa to disrupt 
combustion: PASS up to a 
distance of 22.5cm

Able to detect fires within 12m 
radius (S-1.2.1: FAIL (range was 
8m)

Able to detect fire within 
60s, and extinguish fire in 
60 seconds (S-1.2.3 and S-
6.1.1): PASS both

Post-charge cleanup and 
discharge is zero (S- 5.1.1): 
PASS by both subsystems)



Challenges and Takeaways

Simplest Solution is the 
Best Solution

Integration of two systems is hard

Make engineering 
assumptions on research

Challenges Takeaways

Sometimes, revisiting old 
ideas has benefits

Collimator challenge of air 
displacement 

INDIVIDUAL: For CAD, so 
many iterations needed to be 
made because of small errors 
in calculation, or forgetting to 
account tolerances. 

GROUP: Too many components 
in system architecture
Struggled to be realistic in design process 
and while making engineering models. . 

GROUP: Time-management in 
completion of certain projects. 
Delays were inevitable. 



Design Chain 
Integration
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"Wildfires in 

Canada" 

(RFP), IoT 

approach



RFP Specifics, 

like being off-grid 

+ Additional 

framing 

considerations 
(e.g. Alberta 

Boreal forests)

DD1 02.3/Framing_Research



RFP Specifics, 

like being off-grid 

+ Additional 

framing 

considerations 
(e.g. Alberta 

Boreal forests)

Engineering 
Requirements 

made from framing

DD2 Requirements



Brainstormed in 

DD1, all of which 

were designs to 

place around 

houses (as per 
framing)

DD1 03.1/Sound_Design

DD1 03.1/Tarp&Explosion_Design

DD1 03.1/Sprinkler&Border_Design

Prioritized objectives 

from requirements, 

based on framing

DD1 Design Concept



Chose the go-

forward 

conceptual 

design based on 

prioritized 
requirements, 

context

DD1 03.1/Sound_Design

DD1 03/PrototypeConcept
DD1 03.2/Converge



DD2 Specs

Informed from Requirements, 

informed from stakeholder 

framing in DD1.

The components were also 

chosen based on specs to 

prototype, justified based on the 

feasibility of proof of concept of 

prototype given time and course 
constraints.

DD2 04/Specs

DD2 

04/SpecsToPrototype, from 
DD2 04/ConceptSpecs



Based on 

MyFAB

availabilities and 

budget 

constraints

DD2 
03/Sensor_Research

DD2 04.2/Servos

DD2 04.2/Collimator

DD2 04/VisualAbs

DD2 04.3/Integration



Based on 

MyFAB

availabilities and 

budget 

constraints

DD2 
03/Sensor_Research

DD2 04.2/Servos

DD2 04.2/Collimator

DD2 04/VisualAbs

DD2 04.3/Integration

30hz, safe for ears from 

DD1 03.1/Sound_Design, 

safe for stakeholders

Can allow for 360 turn, 

have potential to sweep 

full house and provide full 

coverage + fastest ones 

from MyFAB

Can monitor temp & humidity, get fire 

risk assessment for homeowners



DD2 04.3/Integration

DD2 Verification results

DD2 04.3/Integration

DD2 04.2/ServoStand



Teamwork
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Moving from Phase 2
• Individual reflection on 

feedbacks received (strength 
and constructive)

• Key improvements to be made:
o Less side conversation
o More check-ins

• Team goals:
o Foster psychologically safe 

learning environment
o Realistic
o Have fun!

• Decision to assign tasks based 
on strength and interests



SMART Goal

• Zone of proximal development (praxis 1)
• Social event for bonding
• Cross collaboration for learning and innovation



Role Delegation and 
Project Management

Assignment of tasks based on strength 
and interested area to improve



Project Management Strategies

- DISCORD threads and 
channels

- Project schedule includes 
personal timelines/goals.

- Reminder-bot 

- Creating deliverables
- Flexible timelines
- Small tasks 

Agile Framework Communication 
Organizing- Assessing personal and 

group goals. 
- Meeting minutes to assess 
progress + delegating tasks 
based on individual and 
group goals. 

SMART Goals



Strengths

• More frequent check-ins online or in person
• Psychological safety and collaboration
• Personal growth and skill build up



Challenges

• Late integration → time pressure

• Misalignment in discussions
• Project schedule not consistently followed

• Collaboration inefficiency in some tasks 



Future Steps
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1. Enclosure for subsystems 
(wires)

2. Base for servos
3. Location tracking and 

activation in proximity
4. Start early on tasks (Dossier 

was a lot)
5. Clearer communication 

(Updating people is hard)



Slidesgo Flaticon

Freepik

CREDITS: This presentation template was created by 
Slidesgo, and includes icons by Flaticon, and infographics 
& images by Freepik

Thanks!

https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr


How long does a head need to put out fire?

• Exponential increase in time taken to extinguish fire.

NJ Fire Department :   https://www.watchungfd.org/the-science-of-fire-spread-and-response-

time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20sm

oke%20alarms%20regularly​

While future step can be to test 
how long a head takes to put out a 
fire because of size differences.

Candle takes less than 1 minute. 

Satellites can detect fires within 
4m^2 whereas our requirement 
and prototype can detect within 
1m^2. 

Our prototype performs better --> 
we have more temperature 
sensors.

https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​
https://www.watchungfd.org/the-science-of-fire-spread-and-response-time/#:~:text=Several%20key%20elements%20impact%20how,%E2%9C%85%20Check%20smoke%20alarms%20regularly​


How many heads do you need to put out 
a fire?

• One head meets minimum pascal and jet velocity at 25cm (limitation factor in 
detection).

• Use optimization to see how we many heads required at a distance given that 20-60 
Pascal acoustic pressure is necessary.

• Constructive jet velocity and how it depends on the angle at which the collimator is 
oriented in relation to the fire ( from test we realized that you needed the sensor to 
be at a certain location and be accurate for you so be able to achieve the threshold 

pressure).

• This was complex for our prototype system because we only have one subwoofer 
(commercial), material constraints from MYFAB.
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