
Problem
Heat-related illness is a severe problem that wildland 
firefighters face during their deployment. Since 2000, 
313 wildland firefighters have lost their lives on the field, 
and 54% of them were caused by overexertion under hot 
and challenging conditions. The current method used to 
distinguish different heat-related illnesses, such as heat 
cramps, heat exhaustion and heatstroke is by human 
observation. However, human observation can be too 
slow and inaccurate in assessing different heat related 
conditions. Our team project focused on how emerging 
technologies might monitor wildland firefighters’ physical 
condition, so that potentially hazardous situations can be 
anticipated.

Solution
Our propsed solution involves using heart rate, 
temperature, and movement data to alert firefighters 
and their supervisors about potentially hazardous heat-
related illnesses. We have developed a smart helmet 
with integrated sensors to monitor the health data, a 
corresponding FireWorks App to show data visualization 
to the wildland firefighters and supervisors, and an alert 
system on the helmet to nudge the firefighters and 
supervisors when it detects abnormal data. All sensor data 
are also sent to the App using Bluetooth and it would be 
synced to the cloud database so that supervisors can be 
alerted and monitor their crew’s health conditions.

Process
Desribe the solution concept and functionality/features;  pro-
vide one or more detailed images of solution’s physical form 
and /or UI, or a high level system or architecural diagram.  
Provide call outs and/or captions for anytihgn that is not ob-
vious to the viewer.

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed 
do eiusmod tempor incididunt ut labore et dolore magna ali-
qua. Ut enim ad minim veniam, quis nostrud exercitation ul-
lamco laboris nisi ut aliquip ex ea commodo consequat. Duis 
aute irure dolor in reprehenderit in voluptate velit esse cillum 
dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupi-
datat non proident, sunt in culpa qui officia laborum.
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   Interview & Field Study    Design    Prototyping & User Testing

• Conducted a competitive 
analysis.

• Read 10+ papers and 
reports about firefighting 
or heat-related illnesses.

• Interviewed 15+ wildland 
firefighters and crew 
supervisors.

• Interviewed 5+ medical 
experts.

• Went to a wildland fire to 
conduct a field study

• Created Framework App in 
Figma.

• Used Fusion 360 to design 
the enclosure.

• Designed the schematic 
diagram in VeeCad.

• Built three iterations of 
prototypes.

• Conducted two rounds of 
user evaluation testing.

• Analyzed the testing after 
each evaluation.

• Tested the functionalities 
of the FireWorks App, 
database, and alert system.

• Simulated the 
circumstances to trigger 
the algorithm statements 
and test the alert system.

   Functional Evaluation   Research & Brainstorming

He Feng: MSTI, December 2020
Paulo Goncalves: MSTI, December 2020
CJ Ngeh: MSTI, December 2020
Gulnara Sarymbekova: MSTI, December 2020
Jiali Zhang: GIX Dual Degree, July 2021

FireWorks Smart Helmet 
An affordable and innovative helmet to help 
wildland firefighters prevent heat-related 
illnesses on the fireline.

Smart Helmet Physical Prototyype FireWorks App - Firefighter Side FireWorks App - Supervisor Side
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