
 

  

 

 

I. Abstract  

  

Based on “The National Institute for Occupational Safety and Health”, thirty two 

firefighters have died in the United States during 2019, and there is a 14% increase of getting 

cancer as a firefighter. Firefighters are more likely to develop respiratory, digestive, and urinary 

system issues than the general public due to exposure to contaminants.  Our future technology 

vision is to make an intelligent face mask for firefighters to save others while protecting 

themselves. The mask will have VR and a thermal camera so you can see through the smoke. We 

will be able to use thermal imaging to detect where the human body is. It will also plan a way to 

get to the person/animal that is in trouble out of the dangerous situation.  
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II. Description 

1. Present Technology  

 

Today the technology for firefighter’s gear is limited and out of date for the scenarios 

where gases and deadly fumes get inside them and end up killing them. For example, when we 

interviewed an actual firefighter, Lando Alvardo, he said that the seal for the mask could be 

tighter because of how many people have died of cancer afterward.  

Firemen also use thermal imaging cameras. These are inside the face piece, the mask 

cannot locate where the people are. This is the same problem people had all the back when 

firefighting started. People make technology that maps the room but it might not map people 

hiding 

 

2. History  

The history of firefighter masks is very interesting mainly because of how far back the 

history goes. In 1824, a miner named John Roberts came up with a smoke respirator allowed 

humans to enter dense smoke with no danger of dying. During 1825 Giovanna Aldini made a 

mask that provided heat protection and fresh air. In 1863, we saw major changes to the fire mask 

including an improved respiring apparatus with two self-contained canvas bags as well as 

goggles, a leather hood, and a nose clamp. Firefighter masks are very fun to learn about because 

of its history. 
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3. Future technology  

Our future technology vision is to make an intelligent face mask for firefighters to save 

others while protecting themselves. This face mask will use a thermal camera so you can see 

through the smoke and VR to assist in locating and saving people. The mask will also provide 

protection for the firemen by using sensors to assist if they are being exposed to contaminants or 

the seal of the mask is compromised. The mask will also be made of using graphene to 

strengthen and lighten the current mask. 

 

 

 

Figure 1:  

 

One technology we want to include in our project is thermal imaging. We want to be able 

to use AI too . We will do this by having the AI sense where the smoke is most concentrated 

around the firefighter, and activate an oxygen blower located inside the helmet. This would be 
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very useful because it would make the job easier for firemen to find humans. Another future 

technology is VR that recreates the room the fireman is in, allowing them to see through smoke. 

Part of our vision is to use virtual reality inside the visor to recreate the room but filtering out the 

fire. Virtual reality works by two lenses in front of each eye. The science behind our project: VR 

can help see through smoke by having a thermal camera so you can see through the smoke. 

Another way we can use VR is thermal imaging can see anybody who is in need for help and so 

we can see any kids who are scared and hiding under anything so we can save them quickly 

before the fire harms their body or does any further damage so they couldn't get out. 

We want to use Graphene in the materials for the helmet to make it stronger, lighter and 

impermeable to gases. When you add graphene-based nanocomposites which are essentially 

incorporating nanosized particles of graphene into other materials to improve the properties for 

the helmet. 

 

 

4. Breakthroughs  

 

For our visor, one of our breakthroughs would be in the area of artificial intelligence. We 

need AI to create the safest route to get the injured person out of the dangerous situation without 

hurting the fireman. Another breakthrough is thermal imaging. We need thermal imaging to 

locate a human body through the fire. This would also be challenging because the fire is hotter 

than the human body. A study we would conduct would be putting a smoke detector inside a 
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fully sealed suit, and put it into a fire training area. If the smoke detector goes off, we would 

know it would be a failure. 

 

 

5. Design Process  

We first focused on just making the mask intelligent by adding VR and AI but we learned 

about the dangers to the firemen and added ways to protect them with new sensors and using 

graphene to make the mask lighter and stronger. As we researched, we thought AI could filter 

out smoke but quickly learned AI is a computer program that can learn and provide firemen with 

information or instructions. We spent time on how to improve the safety and thought about ways 

to seal the mask better. We learned about sensors and thought it would be great for the firefighter 

to know if the mask is not sealed or if they are dealing with dangerous contaminants. 

 

 

6. Consequences  

Every technology can have positive and negative impacts.   A positive impact would be 

the fact we would be saving lives by having a safer mask. The opposite of that would be the fact 

that this technology would be experimental and there would be a few flaws while the technology 

is still new.  

With any good invention comes flaws and that is no different with this project. A positive 

would be that it would help firefighters find the humans resulting in more saved lives. It would 

also reduce the probability of getting cancer or some type of lung disease because the mask 
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would be tight. The mask would use a lot of testing which could result in death, injury, and lung 

disease. 

  

5 
 



SaveMask- Innovative Mask for Firefighters 

 

III.  Bibliography  

Figure 1 created by team 

Web Design Images: 

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi12P

X0ycXnAhVBtZ4KHXoACu4Qjhx6BAgBEAI&url=https%3A%2F%2Fwww.itprotoday.com%

2Fmachine-learning%2Fgoogle-deepmind-co-founder-placed-leave-ai-lab&psig=AOvVaw35fq

GGUnSJRANRFzf2eR0Z&ust=1581375757456374 

 

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiP24

SOysXnAhXPrJ4KHeIADTAQjhx6BAgBEAI&url=https%3A%2F%2Fdisruptionhub.com%2Fb

usinesses-nanotechnology%2F&psig=AOvVaw0-LYzRxnZIJ-CxAfqlS77h&ust=158137581100

7655 

 

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjk24a

1ysXnAhVEoZ4KHcC2B1YQjhx6BAgBEAI&url=https%3A%2F%2Fwww.wisegeek.com%2F

what-is-a-computer-chip.htm&psig=AOvVaw20_qVmBdoTq-LRbZomFl6J&ust=15813758864

36682 

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj5y6

3NysXnAhVBrp4KHfbpCV8Qjhx6BAgBEAI&url=https%3A%2F%2Fwww.cnn.com%2F2017

%2F03%2F27%2Ftech%2Fscott-sight-firefighter-camera%2Findex.html&psig=AOvVaw0UIX3

ueCNfAsDfqR49E4iB&ust=1581375944380374 

6 
 

https://www.itprotoday.com/machine-learning/google-deepmind-co-founder-placed-leave-ai-lab
https://www.itprotoday.com/machine-learning/google-deepmind-co-founder-placed-leave-ai-lab
https://www.itprotoday.com/machine-learning/google-deepmind-co-founder-placed-leave-ai-lab
https://www.itprotoday.com/machine-learning/google-deepmind-co-founder-placed-leave-ai-lab


SaveMask- Innovative Mask for Firefighters 

Online articles: 

Bloomberg News. “Google DeepMind Co-Founder Placed on Leave From AI Lab.” IT 

Pro, 22 Aug. 2019, 

www.itprotoday.com/machine-learning/google-deepmind-co-founder-placed-leave-ai-lab. 

 

“Building Construction Awareness during Fires.” U.S. Fire Administration, 4 Sept. 2019, 

www.usfa.fema.gov/operations/ops_safety_building_construction.html. 

 

Chandler, David L. “How 'Transparent' Is Graphene?” MIT News, 4 Dec. 2012, 

news.mit.edu/2012/how-transparent-is-graphene-1204. 

 

Cox, Laura. “Are We Ready For The Nanotechnology Revolution?” DisruptionHub, 24 

June 2019, disruptionhub.com/businesses-nanotechnology/. 

 

Doran, Temujin, and Jacopo Prisco. “Firefighters See through Smoke with New Mask.” 

CNN, Cable News Network, 25 Apr. 2017, 

www.cnn.com/2017/03/27/tech/scott-sight-firefighter-camera/index.html. 

7 
 

http://www.itprotoday.com/machine-learning/google-deepmind-co-founder-placed-leave-ai-lab
http://www.usfa.fema.gov/operations/ops_safety_building_construction.html


SaveMask- Innovative Mask for Firefighters 

 

 

“Fire Dept. Forced to 'Stand down' Due to Outdated Gear.” FireRescue1, 20 Mar. 2018, 

www.firerescue1.com/fire-products/personal-protective-equipment-ppe/articles/fire-dept-fo

rced-to-stand-down-due-to-outdated-gear-8amWW7JyZdakuMQV/. 

 

“Firefighter Deaths.” NFPA Statistics - Firefighter Deaths, 

www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Firefi

ghter-fatalities-in-the-United-States/Firefighter-deaths. 

 

“Firefighter's Helmet.” Wikipedia, Wikimedia Foundation, 16 Dec. 2019, 

en.wikipedia.org/wiki/Firefighter%27s_helmet. 

 

“Graphene - A Simple Introduction.” Explain That Stuff, 1 Dec. 2018, 

www.explainthatstuff.com/graphene.html. 

Peterprochilo. “The History of Firefighter Personal Protective Equipment.” Fire 

Engineering, 3 Sept. 2019,  

8 
 



SaveMask- Innovative Mask for Firefighters 

www.fireengineering.com/2008/06/16/256552/the-history-of-firefighter-personal-protectiv

e-equipment/. 

 

SCBA_History, lishfd.org/History/scba_history.htm. 

“Technology in the Fire Service.” PowerDMS, 3 Apr. 2018, 

www.powerdms.com/blog/technology-fire-service/. 

 

“VR Helps Investigate Fires.” BBC News, BBC, 6 Dec. 2018, 

www.bbc.com/news/av/technology-46432641/vr-helps-investigate-fires. 

 

 

  

9 
 



SaveMask- Innovative Mask for Firefighters 

 

 

IV. Sample Web Page 
 
Page 1.  
 

 
 
  

10 
 



SaveMask- Innovative Mask for Firefighters 

Page 2.  

 
 
  

11 
 



SaveMask- Innovative Mask for Firefighters 

Page 3.  

 
 
  

12 
 



SaveMask- Innovative Mask for Firefighters 

Page 4. 

 
 
  

13 
 



SaveMask- Innovative Mask for Firefighters 

Page 5.  

 
 
 
 

14 
 


