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Introduction Force Balanced Electric Skateboard Results

Controlling any vehicle that requires balance should CAD Drawing of Full Board Braking Test Expected Performance Measured Performance
be able to be as natural as walking or running but

conventional electric skateboards leave much to be e Motor power, 750W e Motor power, 300W
desired as they use thumb controlled throttles. e 20 mile range e TBD mile range
| | o | e 20 MPH top speed e 17 MPH top speed
This project set out to solve this issue using e Sampling rate 250Hz e Sampling rate 50Hz
membrane style force sensors to determine the | |
e Battery capacity 300Wh| |e Battery capacity 355Wh

riders balance and act to keep them upright whilst
also keeping competitive in

terms of performance with
- /9 Ny < other conventional boards out
‘ A on the market. This model was constructed to aid the design of 3d-printed and
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machined parts.
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Conclusions

Methodology
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depicted below before the signal is sent into the o SemeOTHessHe —p- ’I> = e The acceleration calculator found. The board was discovered to be extremely
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force, which is then read linearized in software torce difference between the front promise for future development.
using experimentally tested voltage values and and rear pressure sensor:

Known masses " integrator tlzing nogatve.
Velocity Calculator Motor Control loop integrator utilizing negative E I'Tors an d Sho rtCO mlngs

feedback so the set velocity does

» 1 5, SRR Jowe | ) not outpace the real velocity. The motor controllers chosen for the board proved
% : ’Q =0 | e The Motor Control Loop is a simple themselves to be much more finicky than expected
Integrator Current Calculator ~ Odrive and Motors Velocity PID based control lOOp that sends Wthh haS been 9 ma]OI‘ source Of delay in the
PD(s) current commands directly to both Project's timeline.
of drives to produce the desired

Velocity Runaway Controller

velocity. The board's weight was not taken into consideration

Analog Systems
during its design as it was only intended to be a

Single Channel Analog Filter FSR UX 406 Boards Systems Block Dlagram prototype but the use of overbuilt components has

ended with a board that is over 32 Ib. Any future
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