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Introduction — Project Intention

Five Levels of Vehicle Autonomy

PRRERR

Level 0 Level 1 Level 2 Level 3 Level 4 Level 5

No automation: Driver Occasional Limited Full self-driving Full self-driving
the driver is in assistance: self-driving: self-driving: under certain under all
complete control the vehicle can the vehicle can take the vehicle is in conditions: conditions:
of the vehicle at assist the driver or control of both the full control in the vehicle is in the vehicle can
all times. take control of vehicle’s speed and some situations, full control for the operate without a
either the vehicle's lane position in monitors the road entire frip in human driver or
speed, through some situations, for and traffic, and these conditions, occupants.
cruise control, or its example on will inform the such as urban
lane position, limited-access driver when he or ride-sharing.
through lane freeways. she must take
guidance. control.

Source: SAE & NHTSA




Scope of this Research Project

e Ultilize existing systems

e Digital control of cart




Existing Systems

e C(Cart clectrical infrastructure is the
base for devices [3]

e Previous work: steering and braking
control

e Operator retains full control of

vehicle

e Human operator systems still in

Figure 3: (a) Battery bank; (b) pedal assembly; (c) RWD 48V DC
motor; (d) MCOR4 throttle controller; and (e) Teknic servos
motors.
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Methodology — Design Considerations

e Remote control (RC) initial design consideration

e First steps to achieving rudimentary cart autonomy

e Utilizing microcontrollers, RC transmitters/receivers,
and control devices/circuits

e Steering, braking, and acceleration

Figure 4: Remote control transmitter 4
for initial cart control.
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Design Consideration Details

Control System Flow Chart Breakdown

Remote Control Golf Cart System Layout
Analog: Red

Digital: Blue

Power: Yellow

48V Battery
Power Bank

e Visual layout of RC control

e Systems implemented with RC Controller (RF

Signal) External Battery

RC Receiver (RF Microcontroller

to analog)

~| Main Throttle Cart
: DC Motor

Steering DC

1 Brake DC Motor

MCOR4: SSR
N

MCOR4: Digital

Potentiometer
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Design Consideration Details

Device Mounting




Design Consideration Details
RC Control

e RC control via Arduino, servo motors, and

controller




Future Milestones

e Optimization of RC control
e Peripheral sensor mounting and calibration

e Rudimentary autonomous trials

e [ocalization and mapping

Figure 8: (a) Xsens IMU controller; (b) ublox GPS
module; (c) Velodyne LiDAR puck; and (d) Sonv
digital camera.



Engineering Education

Installation

Mechanical Engineering

Chassis Management

® Education topics: Machining

Engineering Design

® Teamwork/Leadership

Locall_zatlon RIS Electrical/PID Control
Mapping
Prototyping of Full System Autonomous Electrical Hardware

Driving in Test Environment olf Cart pmje C Management
Data Acquisition Sensor Inventory and Mounting

Machine Learning Circuit Analysis/Design
Pre-Existing System Integration

Sensor Fusion Sensor Calibration

Sensor Communication to Setup of Sensor and
Control System Peripherals

Further Optimization and Sensor Optimization
Efficiency Data Efficiency
Evaluation and Testing Evaluation and Initial Testing
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Conclusion

e Pandemic required new viewpoints and approach to project design
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Thank you!
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