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1. SCOPE

This technical report provides a taxonomy and classification of powered micromobility vehicles. These vehicles may be
privately owned or be available via shared- or rental-fleet operations. This technical report does not provide specifications

or otherwise impose

minimum safety design requirements for powered micromobility vehicles.

NOTE 1: There may be powered micromobility vehicles designed for different purposes: (1) human transport; (2) vocational
applications; and (3) goods delivery. This technical report only covers vehicles that are primarily designed for (1).
Other categories may be covered in future SAE Technical Reports.

NOTE 2: This technical report is aimed only to define and describe powered micromobility vehicle types and classifications.
It does not prescribe safe or appropriate classifications of vehicles, nor does it suggest where in the transportation
system the vehicle should operate.

NOTE 3: For taxon
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SAE J213

SAE J1451

Motorcycle Classifications

A Dictionary of Terms for the Dynamics and Handling of Single Track Vehicles (Motorcycles, Scooters,

Mog

Chang, A., Miranda-
in the U.S. SAE Inte
2.2.2 Other Publid

Fang, K., Weinstein
personal transportat

3. DEFINITIONS

The definitions prov
definitions for other

3.1 ACCELERAT(
The hand or foot lev
NOTE: Accelerator
3.2 BICYCLE

A vehicle with two ¢
affixed to a mechan
saddle-like seat.

NOTE: A trike or trig

3.3 BODY

eds, and Bicycles)

Moreno, L., Clewlow, R., and Sun, L. (2019). Trend or fad? Deciphering the' enah
national.

ations

Agrawal, A., and Hooper, A. (2019). How and where should\l-ride this thing? H
on devices. Project 1713. Mineta Transportation Institute.

ided below are developed for use in the context of powered micromobility ve)
ehicle classes (e.g., motor vehicles) and fieldssmay conflict with the definitions pr|

DR
br or switch that regulates the speed and output of a motor.

s also referred to as throttle.

r three wheels, solely human-powered, propelled by operable pedals (or a har
ical propulsion, system transmitted to one or more wheels, and has handlebar|

ycle is a\three-wheeled bicycle.

lers of micromobility

Rules of the road for

hicles only. Existing
pvided below.

d-driven equivalent)
5 for steering and a

The external structure of a vehicle that may include a roof, fairing, windscreen, fenders, doors, or other external components.

3.4 BRAKES

The energy conversion mechanism used to slow, stop, or hold a vehicle.

3.5 BRAKING SYSTEM

The combination of one or more brakes and the related mechanisms of operation and control.

3.6

CENTER COLUMN

The structural element used by the operator to control the vehicle; it may be used for steering and stability and may have
handlebars, turn indicators, brake controls or other controls (such as a throttle), or information devices.


http://www.sae.org/
https://saenorm.com/api/?name=2e565d56fe5074dc5985a70912d87fa3

SAE INTERNATIONAL J3194™ FEB2025 Page 5 of 13

3.7 CURB WEIGHT

The weight of the base vehicle (standard equipment only), with all fluids filled to the maximum (e.g., fuel, coolant, etc.)
and/or batteries without material or personnel load.

3.8 FOOT PLATFORM

A flat surface where the operator (and passenger) rests their feet, either while standing or seated; it typically accommodates
the majority of the bottom surface of the feet of the operator (and passenger).

3.9 FOOTPEGS

Appendages to a vehicle only for the purpose of the operator (and/or passenger) resting their feet.

NOTE: Footpegs arg also referred to as footrests.
3.10 HANDHELD GONTROL UNIT

A separate device uged to control the speed and other aspects of the vehicle by the operator’s hand and usually connected
to the vehicle contro| system by wireless communication technologies (e.g., Bluetooth).

3.11 HANDLEBAR

The primary control for steering inputs; it also provides the operator (and-passenger) stability supportjand functions as the
mount for hand-openated controls and accessories.

3.12 HUMAN-POWERED
Describes a vehicle fhat may be propelled without motor assistance and solely through the means for human energy input.
3.13 INTERNAL COMBUSTION ENGINE

Engine in which enefgy is provided by combustion-within a working chamber causing direct mechanidal displacement of a
piston, rotor, turbine] or other mechanical element.

NOTE: Definition is from Goodsell (1989);
3.14 LOW-SPEED VEHICLE
Refer to 49 CFR § 5f 1.3 for definition of a low-speed vehicle.

NOTE: Information pn low-speed vehicles can be found in SAE J2358.

3.15 MOTOR

A machine that converts electrical, chemical, or combustion energy into mechanical energy.
3.16 OPERABLE PEDALS

A pair of foot-operated levers affixed to a mechanical propulsion system that enables a vehicle to be propelled via human
power.

3.17 OPERATOR

The person who is exercising balance, steering, braking, and speed control of the vehicle.
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3.18 OPERATOR SEAT

The seat located directly behind the vehicle controls for the operator.

3.19 PASSENGER

A person who is tran

sported on or in the vehicle but is not the operator.

3.20 POWERED VEHICLE

A vehicle that relies on full motor engagement for propulsion or partial motor engagement in addition to human power for

propulsion.

3.21 REGULATOR
A local, state, tribal,
3.22 SELF-BALAN
Elements to provide
the vehicle. A self-b4d
motion.

3.23 STATICALLY

The ability for a vehi
passenger.

3.24 TOP SPEED

Maximum speed wh
NOTE: Top speed
3.25 TRUCK ASS
A component that in
4. POWERED MIC

A category of power
30 mph (48 km/h) or|

Itj
MBLY

Y AUTHORITY
pr federal governing authority, as applicable.
CING MECHANISM

dynamic stabilization of a vehicle, achieved by a combination of-sensors and gyros
lancing mechanism turns a vehicle that is not statically stable to-one that is stable

STABLE

bn powered solely by the motor (with a fully charged battery) on a level surface.

st procedures for powered micromobility vehicles may be developed in future SA

cludes the axle and\attaches a pair of wheels to the base of a board.

ROMOBILITYSVEHICLE

less:

NOTE 1: Thetop s

copic devices inside
when powered or in

Cle to remain upright and balanced while stationary)and not powered with or witholit an operator and/or

E Technical Reports.

ed vehicles’that have a curb weight of less than or equal to 500 pounds (227 kg) and a top speed of

ity vehicles should be

operated at speeds deemed safe by local or state regulations and required by regulatory authorities. Each vehicle
type and classification may have different top speeds and testing procedures.

NOTE 2: Powered micromobility vehicles are partially or fully powered by a motor. Thus, the class of powered micromobility
vehicles excludes solely human-powered vehicles, such as a bicycle, skateboard, and roller skates.

NOTE 3: The vehicles covered in this technical report are primarily designed to be used on paved roadways and paths.
The vehicles are not designed strictly for off-road (e.g., all-terrain vehicles) or non-land surfaces (e.g., vehicles
for water or airborne usage).
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NOTE 4: There may be powered micromobility vehicles designed for different purposes: (1) human transport;
(2) vocational; and (3) goods delivery. This technical report only covers vehicles that are primarily designed for (1).
Other categories may be covered in future SAE Technical Reports.

NOTE 5: The class of powered micromobility vehicles excludes motorcycles, mopeds and motor-driven cycles that exceed
a curb weight of 500 pounds (227 kg) and/or a top speed of 30 mph (48 km/h).

NOTE 6: The class of powered micromobility vehicles excludes “low-speed vehicles” as defined in 49 CFR § 571.3.

NOTE 7: The class of powered micromobility vehicles excludes mobility aid devices primarily designed for use by persons
with disabilities, such as powered wheelchairs and mobility scooters.

5. TAXONOMY OF POWERED MICROMOBILITY VEHICLE TYPES

5.1 Powered Bicy¢le

A wheeled vehicle that:

Has operable pddals;

o Is steered by thg operator using handlebars;

e Has a seat(s) fof the operator (and passenger);
e |s powered partially or fully by a motor;

e |Is manufactured|primarily for transportation of not more than one person, except for specifically dgsigned vehicles with
multiple seats; apd

e |Is composed of {wo or three wheels held in a frame in\the longitudinal direction of travel.
NOTE 1: Operable pedals are defined in 3.16.
NOTE 2: Speed maly also be controlled manually by human power (e.g., pedaling to accelerate).

NOTE 3: This technjical report does not-address related devices, such as a motorized wheels or motpr kits, that may turn
a standard bicycle into a powered bicycle.

5.1.1  Electric Bicycle (E-Bike)
Refer to 16 CFR § 1512.2(a)(2) for definition of an e-bike.

51.1.1 Class 1: Pedal'Assist

An e-bike that:

e Is equipped with an electric motor that provides assistance only when an operator is pedaling; and

e Has a motor that ceases to provide electrical assistance when the e-bike reaches the speed of 20 mph (32 km/h).
NOTE 1: Colloquial terms used are “class 1 e-bike,” “pedelec,” and “low-speed, pedal-assisted e-bike.”

NOTE 2: Definition is amended from State of California Vehicle Code, Section 312.5.
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5.1.1.2 Class 2: Throttle on Demand

An e-bike that:

e Is equipped with an electric motor that may be used exclusively to propel the e-bike with a throttle; and

e Has a motor that ceases to provide electrical assistance when the e-bike reaches the speed of 20 mph (32 km/h).
NOTE 1: Colloquial terms used are “class 2 e-bike” and “low-speed, throttle-assisted e-bike.”

NOTE 2: Definition is amended from State of California Vehicle Code, Section 312.5.

5.1.1.3 Class 3: Speed Pedelec

An e-bike that:
e |s equipped with|an electric motor that provides assistance only when an operator is pedaling;
e Has a motor thaf ceases to provide electrical assistance when the e-bike reaches the speed of 28|mph (45 km/h); and

e |s equipped withja speedometer.

NOTE 1: Colloquialfterms used are “class 3 e-bike,” “speed pedelec,” and/“speed pedal-assisted e-bike.
NOTE 2: Definition |s amended from State of California Vehicle Code;»Section 312.5.
5.2 Powered Non4Self-Balancing Board

A wheeled vehicle that:

Has neither a hgndlebar nor a center column;

e Is controlled by the operator using a handheld-device or sensors on the foot platform for speed gnd is steered by the
operator shifting|their body and/or feet position;

e Has at least one|foot platform for the-operator to stand on;
e |s powered partially or fully by.a\motor;
e |Is manufactured|primarily for transportation of not more than one person;

o s statically stable; and

e Has two trucks and at least three wheels.

NOTE 1: A colloquial term for powered non-self-balancing board with electric propulsion is “electric board” (e-board) or
“electric skateboard” (e-skateboard).

NOTE 2: Speed may also be controlled manually by human power (e.g., operator kicking to accelerate or using foot or
steering to decelerate).
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5.3 Powered Self-

Balancing Board

A wheeled vehicle that:

May have a center column with handlebar;

speed and steering;

Has a foot platfo

rm or footpegs for the operator;

Is powered solely by a motor;

Is controlled by the operator manipulating controls on a center column and/or the operator distributing their weight for

Is manufactured
Is not statically s
Has one wheel g

NOTE: A colloquial
propulsion ig

5.4 Powered Skat
A wheeled vehicle th

e Is controlled by 1

e Is powered solel
[ ]

Is manufactured

NOTE: A colloquial

primarily for transportation of not more than one person;
table and uses a self-balancing mechanism; and
r two wheels in parallel.

term for some powered self-balancing board with a center @elumn with a ha
“electric personal assistive mobility device” (EPAMD).

£S

at:

Has two separatg units, one for each foot of the operator to stand on;

he operator distributing their weight by for speed and steering;
y by a motor; and
primarily for transportation-of\not more than one person.

erm for powered skates with electric propulsion is “electric skates” (e-skates).

5.5 Powered Seated Scooter

A wheeled vehicle th

Does not have o

at:

perable‘pedals;

Has a center col

umn with a handlebar;

hdlebar with electric

Has a foot platfo

multiple seats; a

NOTE: Operable pe

rm(s) and/or footpegs and seat(s) for the operator (and passenger);

Is powered partially or fully by a motor;

nd

Is composed of two or three wheels held in a frame in the longitudinal direction of travel.

dals are defined in 3.16.

Is controlled by the operator using the accelerator/throttle and brakes for speed and is steered with handlebar;

Is manufactured primarily for transportation of not more than one person, except for specifically designed vehicles with
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5.6 Powered Standing Scooter

A wheeled vehicle that:

Has a center column with a handlebar;

e |s controlled by the operator using the accelerator/throttle and brakes for speed and is steered with handlebar;

e Has a foot platform for the operator (and passenger) to stand on;

e |s powered partially or fully by a motor;

e |s manufactured

e Is composed of {

NOTE 1: A colloqui
scooter.”

NOTE 2: Speed mg
deceleratgq).

6. CLASSIFICATIC

6.1 Classification

The classification sy
and power source.

primarily for transportation of not more than one person, except for specifically d

N SYSTEM

wo or three wheels held in a frame in the longitudinal direction of travel.

Etem consists of the micromobility vehicle type'with descriptors of curb weight, veh

Table 1 - Classification system for powered micromobility vehicles

Bl term for powered scooter with electric propulsion is “electric scootér*(e-scoq

igned vehicles; and

ter) or “electric kick

y also be controlled manually by human power (e.g., operataon-kicking to acceldrate or using foot to

cle width, top speed,

Name Code Description
Curb weight
Ultra lightweight WT1  Curb weight < 50 pounds (23 kg)
Lightweight WT2,. 50 pounds (23 kg) < curb weight < 100 pounds (45 kg)
NMidweight WA3* 100 pounds (45 kg) < curb weight < 200 pounds (91 kg)
Nidweight plus W74 200 pounds (91 kg) < curb weight < 500 pounds (227 kd)
VYehicle width
Standard-width~® WD1 Vehicle width < 3 feet (0.9 m)
Wide WD2 3 feet (0.9 m) < vehicle width < 4 feet (1.2 m)
Bxtra-wide WD3 4 feet (1.2 m) < vehicle width < 5 feet (1.5 m)
Top speed
Ulita,low-speed SP1  Top speed < 8 mph (13 km/h)
I—UVV‘b}JEﬁuI SPZ 8 Illpil (13 It’\lllll;l) tU}J apccu' == ZG Illp;l (32 It’\llll’;l)
Medium-speed SP3 20 mph (32 km/h) < top speed < 30 mph (48 km/h)
Power source
Electric E Powered by an electric motor
Combustion C Powered by an internal combustion engine
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