Smart paddleboard and other assistive veyances
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Abstract—As a contribution to the new field of WaterHCI
(Water-Human-Computer Interfaces), we proposed and devel-
oped a smart SUP (Stand-Up Paddleboard) to assist a person with
a disability (shoulder + back injury) to continue paddling and
cross-country swimming (pulling a paddleboard to carry cargo
while swimming). The paddleboard technology consists of two
thrusters (motorized propellers) driven (1) in proportion to the
flex of a paddle, to maintain the same feeling as normal paddling
but with easement on shoulder strain, or (2) in proportion to
the tension of a tow line attached to a waist strap around a
swimmer’s waist. We also propose a controller for controlling a
throttle using paddle flex or the tension of a pull cord. We also
propose the use of our throttle control technology in transporting
the paddleboard by way of a pulled wagon or an electric cargo
bicycle (loaded up with the paddleboard and related supplies), at
times when it is necessary to push it up steep hill. The wagon has
a pull cord similar to the paddleboard, and the bicycle consists
of a handlebar equipped with force sensors to provide the similar
effect to pulling the paddleboard or wagon.

Index Terms—Humanistic intelligence, wearable technology,
electric machines, WaterHCI, Humanistic Intelligence, HIntel-
ligence, HIntel, HInt, HI, BOC-plane, BOC-space.

I. INTRO AND BACKGROUND

Fundamental technological breakthroughs are giving rise to
new kinds of electric (con)veyances such as vehicles, and
new micromobility solutions as well as “cyborg” technologies
and wearables (smart clothes, smart shoes, smart rollerblades,
etc.) broadening the concept of conveyances/deconveyances
as veyances. Many of these widely-used technologies can be
applied to assist persons with disabilities, e.g. in design of
electric wheelchairs, mobility scooters, etc.. Most present-day
efforts in this area are aimed at assisting persons with lower
limb disabilities, e.g. inability to walk.

In this paper we address the needs of a paddleboarder and
cross-country swimmer who recently (Jan. 2022) sustained a
workplace-related injury. Our system allows the subject to
continue paddling, cross-country swimming (i.e. swimming
that requires pulling of heavy cargo), and transporting the
equipment to and from the beach.

We propose and explore a vehicle/vessel/veyance to assist
a person with upper-body disability, e.g. shoulder injury and
back injury. In particular, we consider a smart SUP (Stand-Up
Paddleboard) that uses electric motors and a special control
system to help a person with a shoulder injury in 2 ways by
providing:

o paddle assist when the board is being paddled;

o propulsion assist when the board is being towed.

The latter case (2) occurs when the paddleboard is used as
a towfloat by a swimmer who uses the board as a safety-
visibility marker so as to avoid being struck by boats.

Many swimmers use a device called a “towfloat” or “safety
visibility buoy” which is a brightly-colored floating object that
is towed behind the swimmer. It is secured by a rope or cord
or webbing to a strap around the waist of the swimmer. Many
towfloats can also carry a small amount of cargo, such as
a smartphone, keys, wallet, towel, and clothes, in a sealed
airtight (dry) cargo compartment. However for greater safety
and greater visibility to other vessels, swimmers are often
accompanied by vessels such as paddleboards or swimmers
will tow a vessel, such as a paddleboard, behind them when
they swim. Towing a paddleboard also facilitates carrying large
amounts of cargo such as a tent, sleeping bag, or provisions
for longer cross-country swims (e.g. hiking and swimming).

II. ESUP

The word “cyborg” was coined by Manfred Clynes in
1960 [1] and his favorite example is a person riding a bicy-
cle [2]. The world’s first cyborgs existed more than a million
years ago, as our ancestors (hominids) upon rafts or similar
vessels, e.g. vessels not unlike paddleboards. Growlerboarding
(standing on growler-sized ice fragments while paddling) pays
homage to how humans might have traveled thousands of
years ago, and cyborg-growlerboarding has also been reported
in the literature [3]. Cyborg-growlerboarding is an example
of WaterHCI (Water-Human-Computer Interaction) which has
existed for 54 years (since 1968) and as an academic discipline
for 24 years (since 1998) [4], [5].

We now propose “eSUP” = electric Stand-Up Paddleboard,
a WaterHCI system as assistive technology for:

1) stand-up paddling;

2) helping a swimmer tow a paddleboard.

In a manner similar to how micromobility (ebikes and
escooters) have many uses to help the disabled, the eSUP
also has potential for many assistive uses. It is more than
just recreational equipment, it is a truly enabling assistive
WaterHCI cyborg technology.

A. Assistive technology for stand-up paddling

Initially we created a smart “ePaddle”, i.e. a smart paddle
with a truster built into it, as shown in Fig 1. We built a
flex-sensor into the paddle, with a control system to drive the
thruster in proportion to the flex, thus creating a natural-user-
interface[6], i.e. no additional instructions need be given to
the user in order to understand how to use the ePaddle.

We encountered the following 2 drawbacks: (1) the thruster
places additional load upon the shoulder joints of the user,
whereas putting the thruster on the paddleboard would allevi-
ate this extra loading; and (2) the system only works when



Fig. 1: ePaddle: Thruster in paddle.

paddling. Putting the thruster on the board would make it
easier to use the system for swimmers towing the board, i.e.
the system would work when not using the paddle at all.

Thus we propose a smart paddleboard using electric
thrusters (electric motors driving propellers) driving the board.
The propellers were mounted in safety shields. Whereas other
electric paddleboards are available, they use motors that are
controlled by a throttle-like mechanism, e.g. a remote control
that the user can operate much like a traditional motorboat’s
throttle. What we propose is (1) a smart paddle that senses
force of paddling and remotely operates the paddleboard-
mounted motors (thrusters) in direct proportion to the amount
of force on the paddle or (2) a smart pull cord / cable for
swimmer-towing that runs the thrusters in proportion to tension
on the pull cord / cable. In this way the user experiences a
situation that is very much like paddling a normal paddleboard,
or towing a normal paddleboard, but with less shoulder strain
in either case. Fig 2 shows the paddle flex system in actual use.
We built our own paddle — a smart paddle with sensors which
transmit wirelessly to a control system on the paddleboard
driving two thrusters, one on each of the 2 side fins, as shown
in Fig 3 and Fig 4.

One feature of paddleboards is the ease with which one can
jump off and get back onto the board. Unlike a kayak or canoe
which takes some effort to climb back into, a paddleboard
lends itself well to a mixture of swimming and paddling.
Especially since beginners frequently fall off paddleboards,
the idea of swimming alongside the board is quite natural. We
found that users of the smart paddleboard enjoyed some time
swimming as well as some time paddling, easily switching
back and forth between these two modes of operation.

Because of the tendency of paddlers (users of paddleboards)
to fall off their boards, it is common practice to have a
safety tether connecting the board to the user. Almost all
paddleboards come with a safety tether that is usually a
stretchy (springy) material with a band that attaches to one
of the ankles or to the waist of the paddler. Thus when falling
off the board, and into the water, the paddleboard remains
tethered to the paddler by way of the elastically extensible
(“stretchy”) cord.

Experienced paddlers also sometimes deliberately jump off
their boards and swim for a while, towing the board by way

Fig. 2: Functioning e-sup paddle assist where thrusters are
driven in proportion to paddle flex.
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Fig. 3: Bottom view of paddleboard. Thrusters provide support

to paddler in proportion to paddle flex, or to swimmer in
proportion to force exerted on a tow cord / cable.

Fig. 4: Top view of paddleboard, ESP8266 and rubber stretch
resistors (“R. lines”) attached to Tow line to measure increase
in pull of cable and send value wirelessly to motor control by
way of an ESP32 microcontroller.






