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My Older Brother’s Hockey Journey

Qiushi at 10 years old Qiushi at 16 years old 4



Qiushi had to quit hockey at 17 years
old due to a severe concussion

He is not alone. 5



I. OVERVIEW
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CUSTOMERS
Youth ice hockey →

broader sports

BUSINESS
Helmet sales 
DTC & B2B

IMPACT
Real-time visibility
into brain health in

real time

Reduce concussion risk through innovative
helmet design

Warn players in real time by detecting neural
abnormalities linked to concussion risk

Providing objective decision support

HIVEGUARD

Smart Concussion
Prevention Helmet



II. Problem
The Concussion Crisis

Teens aged 10 - 19 experience
sports-related concussions

1 in 10

1 in 2 concussions go unreported

Concussions in the U.S. and
Canada annually

4.2 million
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Concussions
Are Missed in
the Moment
Symptoms can be
delayed (24–48 hours)
Athletes underreport
symptoms due to
pressure to continue
playing

Sideline
Decisions are

Subjective
Return-to-play
decisions are subjective 

ex: SCAT6
No objective, real-time
brain-health signal
available in sports

No Brain
Monitoring for

Sports
CT/MRI scans can’t
diagnose concussions
EEG/medical monitors
are clinic-oriented and
expensive

01

The Concussion Diagnosis Gap

02 03
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Primary Market
Youth Ice Hockey

Secondary Market 
Impact & Fall Sports

III. Customer Segments

Leagues, clubs, & families
Frequent helmet replacement 
Strong safety oversight and
liability pressure
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TAM: 
Global Sports Helmet Market

$40-$60B/year

SAM: 
North America Hockey

$800M-$1.2B/year

SOM:
$10-30M

Over the next
3–5 years

Collision sports: football, rugby
Fall sports: snow sports (skiing,
snowboarding), cycling



HiveGuard is the first smart sports-ready
helmet that both reduces impact forces
and delivers immediate, objective brain-

health insight in real time.

IV. UNIQUE VALUE PROPOSITION

Reduce 
concussion risk

Warn 
players in real time
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HiveGuard

V. SOLUTION 01
Honeycomb pattern 
shock-absorbing structure
to reduce impact 

How is the landscape differentiated
and what makes you different.02

EEG (Electroencephalogram)
system to measure brain
signals after a hit

03
Deep learning model to detect
deviations from an individual’s
cognitive baseline
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HIVEGUARD SYSTEM OVERVIEW

Reduce Concussion Risk Warn Players in Real Time

After Head Impact

Honeycomb pattern 
shock-absorbing structure to

reduce impact

Helmet Design
Triggers EEG cap to begin 

measuring brain signals

Deep learning model
analyzes signals

Neural abnormality
probability shown in

HiveGuard mobile app



Honeycomb-
patterned shell

spreads impact forces
across a wider area 

15-20% lower
 linear acceleration

10–20% lower rotational 
acceleration

HELMET DESIGN

40% improved
impact absorption

13

Drop tests to
evaluate impact

absorption



EEG SYSTEM
Accelerometer Gyroscope

Triggers 16-channel EEG system
to collect brain signals

immediately after the hit

 A collision/impact is detected
based on the accelerometer

(acceleration) and gyroscope
(rate of rotation)
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DEEP LEARNING MODEL

1.Language
2.Motor control
3.Cognition
4.Physiological

regulation

Deep Learning model 
(EEGConvTrans) outputs the
probability of altered neural

condition on HiveGuard Mobile App

Combined score
derived from four EEG
signal categories
known to be affected
by concussions:
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Features

Traditional Helmets
ex: Bauer, Riddell

Medical EEG Devices
ex: BrainScope,

NeuroCatch

HiveGuard

Mechanical
Protection

EEG based data

Integrated into sports

HiveGuard  

COMPETITIVE ANALYSIS
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BUSINESS MODEL

Sales Channels
1.Direct-to-customer (web): $449 MSRP

(Manufacturer’s Suggested Retail Price)

2.B2B deployment in clubs, schools,
leagues: $349/helmet

3.Retail wholesale:  $329 to professional
hockey/sports retailers 

Unit Costs
Main costs:

Materials
Assembly
Packaging + shipping
Customer support
App + cloud
operations

Cost of goods sold per
helmet: ~$238
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VI. CONCLUSION

Clear unmet need: real-time post-hit decisions are still subjective and inconsistent

Prevention: 
honeycomb-patterned 

impact structure

Market Pull
70+ survey responses
and interviews show
demand
LOIs + Toronto hockey
club pilot secured 

Validated 
feasibility

Lab testing
Integrated Proof of
Concept completed
Alpha testing underway

Defensibility
Canadian Utility Patent
in progress 
Published Demo Poster
and Research Paper at
top conferences

Warning:
impact-triggered EEG +  AI for

immediate status

Differentiated 
Integrated

System:

KEY POINTS & FEASIBILITY



19

www.hiveguard.ca
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