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JCA ELECTRONICS
OVERVIEW

* Provide advanced technology control systems
to OEMs of Off-highway mobile machines

Development of systems from implement controls to
autonomous machines

* Wide variety of applications, primarily agriculture
focus

e JCA Products and Services

* Technology building blocks to facilitate rapid
development

* Engineering team with wide skill set and

knowledgeable in latest technologies that apply to
the mobile machine industry

Electronics and wire harnessing manufacturing

Electronics
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JCA ELECTRONICS OVERVIEW
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JCATECHNOLOGY DEVELOPMENT FOCUS AREAS
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AGRICULTURE MARKET DRIVERS
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y 2050 Crop Production Available for Efficiency
Higher Food . . Need to Produce
Production is Reduction of Available More Output

Needed Resources with Less Input
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AGRICULTURAL PRODUCTION EFFICIENCY TRENDS
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Adoption of

Larger Farming 1 Cqui N Precision Ag
Operations arger tquipmen Technologies

Going Larger Increases Complexity and has Scalability Challenges
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GENERALTECHNOLOGY TRENDS
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Connectivity Data Analytics Robotics Autonomous
(IoT) Vehicle
Technology

As these technologies mature, they are being applied to
problems across off-highway mobile machine systems
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e JCA Overview Changing Landscape

AUTONOMOUS
IN
AGRICULTURE

e Several early prototypes and
research projects announced

* No established solutions

* Many major Ag OEMs are
currently working on
autonomous systems

 Fundamentally different than
autonomous on-highway
vehicles

e Eliminates the dependence
on the tractor

* Re-imagining the shape and
form of implements
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IMPACT OF LEVEL 4 AUTONOMOUS IN AGRICULTURE
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Autonomy in Agriculture

Coordination & Optimization Supervised Autonomy

Guidance

Navigation
Localization
Mapping

Operator guidance in
machine operation

Electronics

S

Communication
between machines
Operation
optimization
Coordination of
activities and data
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Operator Assisted Autonomy

High level of automation
directed by operator

intgration JCA Overview Changing Landscape

High level of automation /
autonomous operation,
supervised by operator in
field
Implement-controlled
power units
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Full Autonomy

Direction at mission
or job level

Off-site monitoring
Fully autonomous
functionality
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FORECAST OF ADOPTION OF AGAUTONOMY LEVELS
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FORECAST OF ADOPTION OF AGAUTONOMY LEVELS

2021

Innovators
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Adopters Early Majority
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FORECAST OF ADOPTION OF AGAUTONOMY LEVELS

2024
Innovators
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Early
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13.5%
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FORECAST OF ADOPTION OF AGAUTONOMY LEVELS

Innovators
2.5%
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2028
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TECHNICAL CHALLENGES

: : Many unique job-
High-speed, reliable specific vision

ST HERIELT, in systems problems to \
TRL
remote areas Sensing and solve - ‘
Perception '
: y Very similar to existin ‘ [
User interface for mission Y : 8
; : Comms and Power and machine systems |
management, diagnostics & Data Drivetrain |y TRL
calibration, manual control, 43
alarm notification Autonomous RTK GNSS, ®
Alleu el GPS-denied positioning,
o IMU orientation in 3D TRL
Human- Localization 2-3
Machine and Space
Alarm management, Interface Mapping
Wireless E-stop,

functional safety for Mission Multi-machine
. Management H H
autonomous machlnes £ coord|nat|on and

mission management
Electronics . Safety SyStemS
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JCA AUTONOMOUS FRAMEWORK (AFW)

JCA Technologies COMPONENTS
* JCA AFW is a set of technologies that can AUTONOMOUS FRAMEWORK (AFW) REEztss

provide the common components to
autonomous off-highway systems

® Pilot API

s Controller platforms
Electronics structured for custom
[ntegration ‘ power and drivetrain
Center

* Lower barriers for OEMs to create customized

s RTK GPS solution
(Hummingbird)

autonomous machine by: | R ¢ i
H H Communication Lo —_— - % Autonomous master
* Reducing complexity : ey CONFONERARANNNN (R05-based,ICA

Hummingbird)

» FlightPath mission
management

» Guidance libraries

Management’

* Reducing development effort

* Targeting Level 4 Autonomous (Supervised | ) g { stevapes
Autonomy) ‘ [ Wireiess -stop systen
! - Y App (tablet) libraries for:
* Can be applied to highly automated applications “"’,2,12;?:?;2'“ - ah‘é°§',lZ§$!?,§a ?
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Mission "_ e i i s« Communication mterface
~ Management® .2 2
\ " = Communication platform
= Mission control center
s Cloud platform
» Mission data structure

‘\

R :' " : Pl '  \'
JCA Overview Changing Landscape JCA AFW @

Electronics
Integration
Center

S




Human-Machine
Interface (HMI) @\

GNSS (GPS)

Perception & Guidance/S\'/stem "
/ LiDAR
JCA Eagle

Data Management
Systems

Safety System
‘ Controller
Various Sensors/Actuators Safety Monitoring
‘Machine Job Controllers | &Alarms
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CONCLUSION

* Autonomous in ag offers a path for scalable efficiency improvements
* Technologies are available to solve the key problems

* On-highway and Off-highway use similar technologies, but are solving
fundamentally different problems

* Integration of these technologies for a robust & reliable operation is the
near-term challenge

e JCA’s Autonomous Framework provides the technology infrastructure
for common areas to lower the barrier for OEM to develop unique
autonomous machines







