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Management

Shaquile Nijjer — Chief Executive Officer (CEO)
o Responsible for: software - data analysis

Zachary Nunn — Chief Technology Officer (CTO)
o Responsible for: hardware

Karsten Harder — Chief Operating Officer (COO)
o Responsible for: hardware

Alexandra Talpalaru — Chief Information Officer (CIO)
o Responsible for: software - data analysis

Ashley Lesperance — Chief Financial Officer (CFO)
o Responsible for: software - application
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Pods

Quantify gait

Properly locate abnormalities

Assess and correct problems at the root
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Background

Over-Pronation
o Plantar fasciitis

o Problems with the Achilles

o Knee joint pain

° Hip joint pain

Over-Supination
o Ankle strain
o Decrease in walking efficiency

° hip joint pain
> low back pain _ :
° etc... PFROMNATION NEUTRAL SUPINATION
NRGa TS Sy Emrg angle positva angle
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Background (2)




£ Solegait

Motivation

Correct the users over-pronation or over-supination

Get an athlete back into their sport

recommend proper arch support products
o flat-foot

Improve an older adults walking strategy
° improve their quality of life

[6]
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Current products on market

BTS Gaitlab

bHe {1y Reflective markers,
IR video cameras,
inertial sensors, GRF
measurement
walkway, wireless
EMG, workstation,
video recording
system, TV screen,
control station

Location Laboratory

| Cost $100,000 +
S205/assessment
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Current products on market:

Pressure sensing system

FOOT POSITION
AND BALANCE

Dr. Scholls Custom Fit
Foot Mapping Tech

, Position %‘our hee
at the line and make
sure they are within
the boundary.

Description 2,000 pressure sensors
Lift foot one at a time
to identify how areas of
foot pressure may
change in motion

Cost Unavailable for users
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Current products on the market:

Moticon: OpenGo

SENSING

’:OOT b e(lde1 0 Force-Sensitive insole.

D\/N/A\M’CS Provides
Pedobarograph data

Clinical & research

@ PRESSURE
@ BALANCE
Eord, @ WEIGHT
Gy (/o

‘1'.\ wp .y

o br%ndnew ( ‘ ) MOTION
-m- WINNER
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Design outline

Mobile
application/Data
Processing Linit

Usersstep Microcontoller Bluetooth

input Unit Transceier

User applied
changes
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Schedule

ACTIVITY START (DAYS] COMPLETE September October

Movember December

30-5ep 6-Oct 13-Oct 20-Oct 27-0ct 3-Nov 10-Nov  17-Nov  24-Nov 1-Dec

Order parts 9/5/15 25  100%

Connect sensors to arduino 9/30/15 5 100%

Insole design 9/30/15 10 50%

Calibration and noise filtration 10/1/15 20 0% --

Sensor map algorithm 10/20/15 10 0% --

Mobile app 10/25/15 25 0% ----
Incorporate Bluetooth 11/5/15 20 0% ---
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Schedule (Revised

ACTIVITY START (DAYS] COMPLETE  September October Mowvember December

8-%p 15Sep 22-Sep 30-5ep G6-0Oct 13-Oct 20-0Oct 27-Oct F-Nowv 10-MNov 17-Nov 24-Nov 1-Dec 7-Dec  14-Dec | 21-Dec

Order parts g/5/15 25  100%
Connect sensors to arduino 3/30/15 5 100% -
Insole design 9/30/15 10  100% -

Calibration and filtration 10/1/15 20 100%

Sensor map algorithm 10/20/15 10 100%

Mobile app 10/2545 50 100% ---------
Incorporate Blustooth 1515 45 100% BN




Insole design
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Force Sensitive Resistor(FSR)

Sensor Layout

20 in Heel of Foot
16 in Arch of Foot
20 in Ball of Foot
8 in Toe of Foot

A total of 64 FSR sensors

L
§ FSR

High Resistance

Medium Resistance

Low Resistance
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Insole Circuit

. m®owwmomm D1 5V 5V

N 8 8 B B B D2 5V

B ¥ B B BN B D3 5V FSR

N B B B B BB D4 5V

L NN N BN BN B S D5 5V i Analog Read
T D6 5V

L A A A A D7 5V 1K

B3 BB B B BN D8 5V

Al A2 A3 A4 A5 A6 A7 A8

T
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Black Box Design

Arduino Board
* Voltage Limits: 6-20V
* Memory: 32KB
* Clock Speed: 16Mhz
* 5V Regulator and Auto-Selector

Bluetooth Board
* Voltage Limits: 3.3-16V
Clock Speed: 8MHz
Low Energy to Reduce Power Loss
10 meter range

°
1ees jyv

Insole Circuit
37 Wiooianig

o

o Battery
° 9V power — POWeET
> Reliability of 2hours at full power — Ground
Bluetooth
s Analog
Insole Circuit — Digital




Solegait

PCB Design
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Ground Reaction Force (GRF)

5.
. v @©
a0, |Mpactpeak  Active peak - E ‘
% Zm n g .. —~ e E < 2
......... - “ n o
100 4 = . * r

4}\Midstance8°

Inihial Contact

[12]

o 20 Lite 100

% 0? Stan::ue
[13]
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Data & data processing

JISensor data owl
500 . . . .
wp~ High signal to noise ratio
450 - il of footdata |
400 - C "l 1dentify gait stages in the
aso L | stance period
300 - - * Initial contact

* Loading response
* Mid-stance

Pressure \alues
o]
o
[
|

200 | 4 .
* Terminal stance
150 | i
100 |- 4
50 |- 4
/]

0___ A I
13 13 15
4

%10 IC LR MST TST

[12]




f;Solegait

Processing steps - Heel

| Norma! | O\{er pronaltlon | Ovler suplnlatlon — medial

— lateral

450
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350 - 1F ]

Pressure Values
—_ RN N N w
o (@) ] o (6] o
o o o o o

0
o

o

60 O 20 40 60 O 20 40 60




f;Solegait

Processing Steps - Ball

Normal Over Pronation Over supination
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Pedobarograph

-
g

Over pronation Over supination

|
1




£ Solegait

Video Demonstration
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Application

10 ¥ 4 m 10:20 30 ¥4 B 10:21

SG Pods DISCONNECT

Select a device

UE BOOM

88:C6:26:3E:C2:D7

SG Pods

EC:92

54
Cancel
_ (" swingdata..

Device: SG Pods - ready
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Cost/Financing

Our goal Reality

Insole Design  $110 Insole Design  S15
Black Box Design S70 Black Box Design S61
Total Device= $180 Total Device= 576

Initial insole design was 10 FSR sensors at $10 each

Actual design has 64 FSR sensors. PROBLEM!!! That would cost $640 and we spent only $15.

So how did we do it?




Cost/Financing Continued
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Conductive sheets are used to ship electronics for
static protection

Let's make our own force sensitive resistors

Explored different conductive sheets and
found LINQSTAT™ MVCEF-Series

We purchased 11' square piece for $3.56 which was
used for our insole

If we were to mass produce and make 1500 insoles,
the price for conductive sheet in each insole would
reduce to $0.02

SPACER
OPENING

ACTIVE E

[15]

[16]
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Future Development

Having a working application, our product is ready for mass production

Optimize insole and black box manufacturing
Estimated cost of materials in mass production of 1500 units

Insole S0.66/unit

Black Box  $8.50/unit (battery not included)
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Conclusion Professional Quotes

"After an injury, the first thing we
check is their gait, and correct any
asymmetries. | would definitely use
and recommend a device like this for
anyone with abnormalities”

- Michelle. A, Physical Therapist,
Eagle Ridge Physio




Conclusion User Quotes

f}Solegait

. Bein
“OMG It actually l‘rainefé7 Persong) "Thi
works" this pre "'woulqg 's could
€Nsure ductte revolutionize the
Joel Bradsen é” traim:r?per form shoe industry"”
Odgem dNig -Jacob Nunn
up
S e VUt
oW 0\-\\6 \\3\"\?65“\'\\)(# "pg g nurse I'm on my feet
< OF due N pony 5ll day. Finding areas of high
A\ of ™
N[ pressure would be useful
when buying orthotics to

. “ . . . o 1n
frave minimize foot pain
_7ahra Creighton




£ Solegait

Questions




£ Solegait

Acknowledgements

Andrew Rawicz

Steve Whitmore
ESSEF

Jamal Bahari

Lucas-Karim Merhi




£ Solegait

References

[1] nationalelfservice.com, ""Running-related musculoskeletal injuries', 2015 [online]. Available: http://www.nationalelfservice.net/musculoskeletal/osteoarthritis/running-related-
musculoskeletal-injuries/ [Accessed: 20 Dec, 2015]

[ 2] FootBalance, "Review of athletic injuries at the Olympics & how athletes of all levels can learn to avoid foot injury", 2015. [Online]. Available: http://www.footbalance.com/blog/review-
athletic-injuries-olympics-how-athletes-all-levels-can-learn-to-avoid-foot-injury#.VnXNfPkrK0O. [Accessed: 20- Dec- 2015].

[3] Hikehalfdome.com, " | One Best Hike: Yosemite's Half Dome", 2015. [Online]. Available: http://hikehalfdome.com. [Accessed: 20- Dec- 2015].

[4] T. Leyland, 'Basic Biomechanics of the Musculoskeletal System', Simon Fraser University, 2012

[5]T. Leyland, 'Basic Biomechanics of the Musculoskeletal System', Simon Fraser University, 2012

[6] Whadayathink.org, "Whadayathink | Just Dave's Opinion", 2015. [Online]. Available: http://whadayathink.org. [Accessed: 20- Dec- 2015].

[7] "BTS Bioengineering | BTS GAITLAB", 2015. [Online]. Available: http://www.btsbioengineering.com/products/integrated-solutions/bts-gaitlab/. [Accessed: 21- Dec- 2015].
[8] Footmapping.ca, "Dr Scholl's® Footmapping", 2015. [Online]. Available: http://www.footmapping.ca/. [Accessed: 20- Dec- 2015].

[9] Tekscan, "F-Scan System", 2014. [Online]. Available: https://www.tekscan.com/products-solutions/systems/f-scan-system. [Accessed: 20- Dec- 2015].

[10] Novel.de, "pedar", 2015. [Online]. Available: http://novel.de/novelcontent/pedar. [Accessed: 20- Dec- 2015].

[11] S. User, "Home - Moticon", Moticon.de, 2015. [Online]. Available: http://www.moticon.de/.

[12] J. Dicharry, "Kinematics and Kinetics of Gait: From Lab to Clinic", Clinics in Sports Medicine, vol. 29, no. 3, pp. 347-364, 2010.




£ Solegait

References Cont.

[13] S. WHITE, H. YACK, C. TUCKER and H. LIN, "Comparison of vertical ground reaction forces during overground and treadmill walking", Medicine & Science in Sports & Exercise, vol. 30, no. 10,
pp. 1537-1542, 1998.

[14] Cdn.sparkfun.com, 2015. [Online]. Available: https://cdn.sparkfun.com//assets/parts/2/9/6/7/09375-1.jpg. [Accessed: 21- Dec- 2015].

[15] Home.roboticlab.eu, "Force sensor [Robotic & Microcontroller Educational Knowledgepage - Network of Excellence]", 2015. [Online]. Available:
http://home.roboticlab.eu/en/examples/sensor/force. [Accessed: 21- Dec- 2015].

[16] Capling.com, "LINQSTAT Mid-Level Electrically Conductive Plastic Sheeting | LINQSTAT MVCF S-Series", 2015. [Online]. Available: http://www.capling.com/lingstat-mid-level-electrically-
conductive-plastic-sheeting-lingstat-mvcf-s-series.html. [Accessed: 21- Dec- 2015].

[20] M. Hessert, M. Vyas, J. Leach, K. Hu, L. Lipsitz and V. Novak, BMC Geriatr, vol. 5, no. 1, p. 8, 2005.




Appendix
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D.V. Rai, L.M. Aggarwal
"The Study of Plantar
Pressure Distribution in
Normal and Pathological
Foot"
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Estimated/Actual Cost of Materials

w
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Foot pressure distribution during walking
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