ALSERA CENTRE FOR ADNRSCED MNT MO0 I

Advanced Technologies &
Intelligent Autonomous
Systems in Alberta

Ken Brizel — CEO ACAMP



acamp-« Who and What is ACAMP

ACAMP is a unique industry led product development centre

supporting advanced technology commercialization
From micro/nano sensors assembly to entire systems

ACAMP is the only advanced technology product development
group in Canada that provides support at each stage of product
development process through to production TRL3 to TRL9

Created AST Consortium in 2016 now at 50 Members

ACAMP was established in 2007 and currently has 40

multidisciplinary engineers

Presently supports over 400+ clients - www.acamp.ca
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EDMONTON CALGARY
1919 - 94th Street NW Bay 1 - 1470 & Bay 3 -1480 28th Street NE

3623 - 44 Avenue East Unit 101 ETA

We focus on electronics hardware, firmware, sensors, and embedded systems. We are
the only advanced technology product development group in Canada that provides a
full range of support at each stage of the product development process.
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ACaMP)Iberta’s Technology EcoSystem

GLOBAL MARKETS

RELATED LOCAL CLUSTERS

MATERIALS AND PACKAGING SPECIALIZED BUSINESS SERVICES
SUPPLIERS Banking (BDC, ATB), Accounting, Legal, IT,

MICRO/NANO-BASED PRODUCTS i

Automotive Monitoring

E Medical
. devices
" Consumer Industrial

SUB-CONTRACT

products Automation
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Cleantech

Micro- Lasers Sensors SPECIALIZED RISK CAPITAL
COMPONENT SUPPLIERS VC Firms (e.g. Accelerate Fund), Angel

electronics
A stics . Metworks (A100)
i Micro-

. . fluidics
Photonics Wireless SPECIALIZED RESEARCH

PROVIDERS
e.g. InnoTech Alberta

TRANSPORTATION AND LOGISTICS
PROVIDERS

PRODUCT DEVELOPMENT
CONSULTING SERVICES CENTRES
ACAMP

RESEARCH ORGANIZATIONS
e.g. Univ labs, MINT, AMIF, NanoFab

GOVERNMENT DEPARTMENTS EDUCATIONAL INSTITUTIONS INDUSTRY GROUPS

AND AGENCIES Uof A, U of C, U of L, NAIT, SAIT e.g. ABCTech, .b.lh-ert.? Geomatics Group,
e.g. EDT, IRAF, Alberta Innovates CAPF, COSIA
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acamp? Taking Prototypes to Production
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ACAMP is uniquely suited with

- Multi-Disciplinary Engineering

- Development & Manufacturing Equipment
- Industry experienced management team



acamp-* SERVICES

Product development

e Design for manufacturing

Simulation

Prototyping and low-volume manufacturing

Testing and characterization

Technology scaling and transfer to high-volume manufacturing

Proof-of-concept to Commercialization
Expertise includes:

o Electronic hardware and firmware
e Sensors

e Embedded systems

e Optics, photonics & spectroscopy
e Simulation

e Microfluidics

e Autonomous systems



acamp?  AppLICATIONS

Opto-Gas
Sensor

Electronics
Firmware

Pathogen
Detection

Micro-fluidic
Embossing

Micro Optic
Assembly

Laser
Embedded Failure

Systems Analysis

.60

L.30

Test &

Characterize Antenna far-field radiation pattern

LTCC Modulators
Manufacture

Harsh

Environment
Testing



acamp? EQUIPMENT & SOFTWARE

400+ pieces of specialized equipment, tools and software

Electronics Packaging,
Assembly, Design & Test

Inspection &
Failure Analysis

Optics &

Inertial System Testing Photonics

Low Temp. Cofired
Ceramic (LTCC)
electronics packaging

Simulation &
Modelling

Reliability Testing Microfluidics




10 Year
Highlights

Note: ACAMP results from 10yr survey Dec 2018

1,900 120

companies taking
lobs Created products to

market

Over Clients

4’600 Generated SZOM

SSOOM Alberta Investment

HQP Trained ;
revenue in ACAMP

50 >90% [ s27sm | 350

AST Consortium Alberta-based Raised by clients Client Patent
Members clients filings




AST Consortium
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acamp? .
e Advanced Systems for Transportation
Vision

AST consortium will be a world leader in its ability to accelerate the
delivery of autonomous systems into transportation by bringing

together requirements with world class experienced personnel

Mission
Accelerate AST products to market by investing in and supporting the
development of autonomous systems through hardware, firmware and
software expertise along with testing and characterizing the
developed products.

Objectives
1. Facilitate informative, multi-directional communication between
industry, government and applied research.
2. ldentify and invest in opportunities to commercialize new AST
products and services both locally and internationally.
3. Support the eco-system and grow the economy in Alberta around
advanced systems for transportation



Technology Requirements for
Intelligent Autonomous Systems
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acamp? -
acamp AST Consortium Members
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p‘} Project Example:
Security ATV

e ACAMP has developed a platform autonomous security patrol
system for Edmonton International Airport.

luv‘w NN RN

e The system will :
v’ Operate autonomously over long range
v"Conduct routine patrols of the perimeter

v’ Detect security threats & intruders

v"Identify wildlife versus humans
v'Send pictures and video feeds

v'Report back to Security

@ you.



p') Project Example:
Animal detection and Neural Network

LEL L) Eﬂ S ADNRSCED MY O ST

» Animal Detection Project
> Neural Network detection 5

» Canadian Wild’s
v"Mule Deer
v EIK
v Caribou
v Black Bears
v’ Grizzly Bears
v"Wolves
v Coyotes




takemetuit

World’s Most Accurate Indoor GPS for Smartphones

Stores. Warehouses. Malls. Airports.
Vehicles. Parking. Apps + Navigation.




UNIQUE NEW HYBRID
COMPETITIVE gw/iFi APPLICATIONS
ADVANTAGE
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10cm in 3D: Patent
and Patents Pending

(cartogram

urs Philips
& Lighting

5 nnerspace
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MARKET NEEDS We Solve & Monetize

Market
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Acquire, keep, grow
retail shoppers

Retailers
Warehousing

Airports & Malls
Autonomous Vehicles
Mobile

GPS/GNSS

Global System Integrators

Need & Value Proposition

Save them real time and money = permissions

- Capture ALL shopper journey details
- Shopper last mile to purchase conversion
- Al and big data for smart experience, smart marketing

Employee productivity, re-capture 23% sales
WMS for 10-40k sqg ft warehouses

Navigation to needs, revenue, efficiency
Navigation in parking garages & denied spaces
New revenue streams, differentiation

New revenue streams, differentiation

New revenues = Co-market to their clients

takemetuit



Takemetuit Indoor Positioning System - 2D & 3D

Scalable Transmitters

talggmetuitu k
Amplifier and

Synchronisation

Receiver

* Smart device

» No chips/tags
« Time of arrival, TDOA
* Navigation engine

« 3D mapping

Server to generate
encoded signals

* API's

18 tak_e tuit



Mainstream Design Concepts

« Goal
» Areliable and accurate user experience in indoor positioning for mass adoption
» Use standard smart devices without any extra chips or cost

« First indoor platform capable of adapting proven GPS concepts
* Real-time latitude, longitude, and height — seamless GPS/GNSS tool compatibility

« Trilateration — every 1/3 of a second — user position comparable to high accuracy
GNSS receivers (~$5000+)

« Patent and pending CDMA and FDMA hybrid — for precise TOA/TDOA
* Measure & adjust for incoming Doppler
* Indoor multipath mitigation

» User position augmented by standard smartphone sensors (accelerometer,
gyroscope, magnetometer, barometer)

« Utilize proven smart phone performance techniques

19 takemetuit
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THE PROBLEM: Retail’s Blind Spot — The 87% of Sales In-Store

e LB N N
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e

re Shopping Point of Sale/Analytics

TAKEMETUIT VALUE PROPOSITION

« 23%o0 of sales lost from unfound items
« Save 5-10% employee time

« 90% Shopper Adoption

eCommerce « Shopper Data for Al & Preferences

20

ruitive



SOLUTION: INDOOR POSITIONING ON ANY SMART DEVICE
EEE_—E CAgRY < SATURN V\RLD

Accuracy: 10cmin 3D Validated by:

Shoppers Employees ’ ' -

' ——

% (8) 2x6-8 Treated Green
Floor framing. Please refer 1o plan
#785-3211

0% (24) 2x4-8 Spruce
Wal and Roof framing. Pleasa refer
to plan #785.3211

A
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% (2) 4x8-5/8 Treated Plywood
Flooding Please refer 1o plan
#785321
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(2 1bs) 3" Deck Screws
For fooring. Please refer 1o plan

Click here for 90 sec video or go to
www.Takemetuit.com homepage



http://www.takemetuit.com/

CURRENT PILOT AND DISCUSSIONS

CANADIAN fobey, # @

’ ) HARMAN
Logistics Inc. :\\Jﬁy COMPANY

Honeywell
THE POWER OF CONNECTED

SATURN

22
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VEHICLE APPLICATIONS

@ Camera @ GPS @ Connectivity
V2X & Digital Map Data.

Identify road markings &
traffics signs, keep the car

{ Parklng garages within the lanes. \

@ Ultrasonic
IMU & Wheel Sensor

« Seamless outdoor Presasiund
to indoor GPS |

Short distance objects.

I @ Lidar:

@ Radar

23 take tuit



acamp-< Advanced Technologies &
Market Application Areas

Industrial & Energy
Drone Technologies
Agriculture & Forestry
Health & Medical
Automotive

Smart Homes
Wearable Technologies

Cellular

D 000000 D0 O

The future of everything being connected !!



acgmp‘) Industrial & Energy

The future of industrial & energy requires better
guality of service, monitoring systems and reduced cost
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camp? Drone Technologies

The future of drone systems is
Complete commercial suitability, fully compliant safety and regulatory
standards-based design, platform and payload interchangeability, automated
safety modes, enhanced intelligent piloting models and full autonomy, full
airspace awareness, auto action (takeoff, land, and mission execution)

ALSERTA CEXTRE FOR ADNRYS uvmwn n

Top Industries Using Drones
% Of Section 333 Exemptions Issued in US

Autonomous flight

0.5%._ 0.6%. 0.8%
\ \% M Research

e \\\\\. - / | Other

B Scientific
Conservation

Battery performance

Government
' Insurance
Emergency
Detect-and-avoid technologies Sty
B Agriculture
¥ Construction
B Utilities
B Real Estate
¥ Photo

Bl INTELLIGENCE

Location technologies

Source: FAA, The Verge Drone Project, 2015

Integrated air-traffic-management (ATM)

Light weight - Lidar, Radar, Camera’s, GPS, Wireless, Advanced Battery Tech.



acamp.}Agriculture & Forestry Technologies

ALSERA CENTRE FOR ADNRSCED MNT MO0

The future of Agriculture & Forestry requires
efficient harvesting, monitoring systems for issues and reduced cost

Multi-Spectral Imaging
Robotics

Autonomous Systems
Advanced Sensors
Navigation

Sensor Fusion




acan "p" Health & Medical

The future of health & medical systems requires better
quality of service for an aging population

Ultrasonic Blood-Pressure
Transducers Sensors
and Receivers

Lab-on-Chip X-Ray Scintillators
- Chemical Analysis
- Disease Diagnosis
- Drug Detection

- Cell Analysis

—— Eye-pressure measurement

Pressure Sensors

DNA Analysis and s
for respirators

Genome Sequencing

) Ingestible Smart Pills
Micro-pumps

for implantable
drug delivery
Micro-needles for
drug delivery

lecro_'-:lvalveforl - I Flexible electronics
rug-riow regulation for catheters



acamp?’ Automotive

ALSERTA CENTRE FOR ADSRSCED MNT MO

The future of automotive systems is
autonomous and connected vehicles

Barometric Pressure IR Temperature Occupant
Sensor, Inertial Sensor and Sensor for Cabin Detection Pressure sensor for
Compass for navigation } \ | Diesel Particle Filter

Bolometer for

night-vision
Pressure sensor,
Micro-mirror for inertial switch, energy
smart headlamps harvesting for TPMS

& head-up display —

Pressure sensors, | Mi h p
flow sensors & strain Icrophones ror
anmdule ot B ot
management Pressure and P

Inertial Sensors
for crash detection I
Gyro & Accelerometer
Inclinometers for zero pedestrian L _Pressuresensor for electronic stability
set, theft alarm, e-park S vartoR for brake-booster control/program &
brake, headlight level roll detection

IR imager for




p‘) Smart Homes

The future of smart homes systems requires
connecting and informing the occupants

Lt ’E‘"& FORADNRSCED MINT MO0CTY

Gas sensor for CO and
CO2 monitoring

Seismic monitoring |

Air pressure,
temperature & humidity —
environment monitoring Infra-red imaging
, for security
Microphones for

voice control

Energy Harvesting for
embedded sensors

| Pressure sensing for

air-conditioning

Anti-theft and 1in i
entry detection el

| People detection for light
and heat management

Flow sensors for water
and gas metering
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General Activity Monitoring —

camp?’ Wearable Technologies

The future of wearable systems is
performance in an active life style

SmartWatch ———— ~

(Exercise, Work, Sleep)

Interactive Clothing

e.g. Mics, cameras, GPS,

inertial, pressure, temp,
chemical sensors

Procedure monitoring
Haz. mat. detection
Fire fighters

Police

Military

Shoe sensors for

“

9/

sport and exercise

’——— Helmet sensors for concussion detection
(e.g. American football, rugby, cycling, boxing)

r/:,'.
I Smart Eye-Wear
e.g. Google Glass

>

—— Wellness and Healthcare
/ * Heart rate monitor
* Blood Pressure
« Temperature
* Glucose for Diabetes
« Posture Monitoring
« Fall Detection

Energy Harvesting



acamp? Cellular
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The future of cellular systems is high bandwidth,
low latency, reducing cost and higher levels of integration

Auto-focus IR Temperature
actuator for sensor
camera —— Humidity sensor
Loudspeaker
BAW
Micro-mirror for Duplexers
pico-projector \ Pressure Sensor
— = ‘ for Navigation

Accelerometer and -
gyro for screen

orientation, game-
play and navigation

_— = ; Compass for

Navigation
BAW Filter for WLAN |
(WiFi) and 4G WIMAX Fuel Cell for
connectivity l Longer Use
RF Switch / TCXO
Variable Capacitor 2-4 Microphones Oscillator for
for noise-cancellation  timing
and voice control MEMS Joystick

for interface
and gaming
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p”' Everything being connected

In the future of everything is being connected !!!
The Internet of Things !
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evelopment

Taking Prototypes to Production

siness and Market
Development

Ken Brizel, CEO
www.acamp.ca



