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City car & City HUB ¥55F8BflE (SREThR : 38325k
7 - FIIRE)

PART 1: ENGLISH SPECIFICATION

Title of Invention

Universal Autonomous Mobility System Equipped with Automatic Ramp and Diversified Layout, and
Coordinated Control Method for Urban Infrastructure Hubs

Technical Field

[0001] The present invention relates to a universal autonomous mobility (City Car) system capable of
immediately responding to diverse boarding needs—including families, single young individuals, elderly
households, single mothers in wheelchairs accompanied by infants, and users of mobility aids—equipped
with an automatic open/close ramp mechanism for facilitating loading, boarding, and alighting, and a
variable interior layout, as well as a control technology coordinated with urban infrastructure hubs (City
Hubs).

Background Art

[0002] Conventional vehicles and welfare vehicles have structures specialized for specific passengers
(such as persons with disabilities or those requiring nursing care) and lack compatibility with the daily
lives and activities of general users (e.g., loading touring equipment, bicycles, large cargo). Consequently,
it was difficult to utilize them for purposes other than specific intended uses, which hindered vehicle
versatility and global adoption (standardization).

Prior Art Documents

Patent Literature

[0003] [Patent Document 1] JP 2026-112167 A
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Summary of Invention

Problems to be Solved by Invention

[0004] The present invention has been made to solve the above problems. An object of the present
invention is to provide a world-standard mass-market vehicle (City Car) platform that ensures
convenience for young people to easily load two-wheeled vehicles (motorcycles, etc.) and activity gear
while allowing families, elderly couples, guardians with infants, and wheelchair users to use it freely and
without hesitation or discrimination. Another object is to establish an infrastructure-coordinated system
that connects unmanned urban infrastructure hubs (City Hubs) capable of automatic maintenance along
routes across Japan—including urban, mountainous, and depopulated areas—thereby achieving
continuous energy and resource replenishment even during long-distance travel such as a tour around
Japan via low-speed autonomous driving, and enabling efficient resource replenishment without causing
congestion or wait times at the hubs.

Means for Solving Problems

[0005] To solve the above problems, the universal autonomous mobility system according to the present
invention comprises: a mode switching control unit for switching between a low-speed autonomous
driving mode of 6 km/h or less and a manual driving mode; an Al automatic open/close ramp that
facilitates boarding, alighting, and loading of two-wheeled vehicles, luggage, and various mobility
terminals; a multi-layout mechanism (swivel/sliding chairs for work/living, variable space, etc.)
configurable according to user lifestyles (activities, family transportation, private space, mobility
assistance); a unified power supply and water supply/drainage interface arranged at the rear of the
vehicle; and an IoT coordinated control unit that automatically executes reservation, positioning, and
resource replenishment with an unmanned infrastructure hub (City Hub).

In particular, the urban infrastructure hubs (City Hubs) include independent power and water self-sufficient
off-grid hubs installed not only in urban areas but also in deep mountains and mountainous routes, and
the loT coordinated control unit enables advance communication and mutual adjustment between
onboard Al and infrastructure hub Al to distribute and schedule replenishment slots to prevent queues
(congestion) at hubs, and executes fully automated water supply, drainage, and charging via automatic
dispatch mainly during low-usage nighttime hours.

Effects of Invention

[0006] According to the present invention, as a world-standard mass-market vehicle (City Car) not limited
to specific attributes, an environment can be realized where all users can move freely—ranging from
youth leisure use with loaded motorcycles, to daily family use, to stress-free boarding and alighting for
wheelchair users and parents with baby carriers. Furthermore, through Al-to-Al cooperative control with
unmanned infrastructure hubs (City Hubs) covering areas from urban to mountainous regions, water and
power replenishment concerns are eliminated even during ultra-long-distance travel such as touring
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Japan via low-speed autonomous driving; queues at hubs are prevented while replenishment and
maintenance are fully automated mainly during nighttime, establishing an extremely smooth and highly
efficient world-standard urban and regional mobility infrastructure.

Brief Description of Drawings

[0007] [FIG. 1] A schematic diagram showing the overall configuration of a universal autonomous mobility
system and urban infrastructure hubs according to an embodiment of the present invention.

Detailed Description of Embodiments

[0008] Hereinafter, embodiments of the present invention will be described in detail with reference to the
drawings. The universal autonomous mobility vehicle (hereinafter referred to as "City Car") according to
the present embodiment is configured as a global standard mass-market vehicle platform allowing all
users to move and live freely and comfortably without relying on anyone, regardless of specific attributes
or applications—ranging from youth activities (loading motorcycles and various gear), daily family
transportation, guardians with infants, to autonomous mobility for elderly couples and persons with
disabilities.

This vehicle has a standard vehicle body structure of "standard passenger car size (total length approx.
4.9m x total width approx. 1.8m)" suitable for maneuvering on narrow roads in Japan and urban areas
worldwide. The vehicle is equipped with a mode switching control unit, operating selectively by switching
between a manual driving mode on regular main roads and a low-speed autonomous driving mode that
travels safely at low speeds of 6 km/h or less within specific residential roads or geofenced areas. During
low-speed autonomous driving at 6 km/h or less, acceleration/deceleration shocks, vibrations, and noise
are virtually eliminated, transforming the interior into a quiet, high-quality private space equivalent to a
room at home.

[0009] An electric ramp (Al automatic open/close ramp) is standard equipment on the side of the vehicle,
which automatically deploys after the onboard Al confirms safety conditions (Shift "P", parking brake
engaged, vehicle speed 0 km/h). Via this ramp, flexible access for all users is achieved as follows:

e 1. Youth / Singles: Smoothly load motorcycles, electric kickboards, road bikes, outdoor gear, etc.,
from outside via the ramp.

e 2. Families / Infant Passengers (including single mothers/fathers): Safely board and alight without
steps while carrying infants or in strollers.

e 3. Al Electric Wheelchair Users / Elderly: Seamlessly enter, secure inside, or exit the vehicle via the
electric ramp while remaining seated in the wheelchair without requiring any transfer operation. Note
that during manual driving by a human operator, the onboard Al executes control to issue a warning if
the wheelchair is not secured or if seatbelts are unfastened.

[0010] The interior space features an innovative layout that dramatically enhances the user's quality of life
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(QOL).

(Al Electric Wheelchair cum Reclining Chair) An "Al Electric Wheelchair" operated and driven via Al
natural conversation (voice control) with the user is provided inside the vehicle. Posture control such as
reclining and intra-vehicle movement can be performed through Al dialogue without requiring manual
controls. During travel and boarding/alighting, users can exit via the Al automatic open/close ramp while
remaining in the wheelchair, seamlessly moving to shopping, events, offices, or conference rooms without
transfer. In the vibration-free interior, users can engage in hands-free telework, entrance exam studying,
or comfortably enjoy movies and entertainment discovered and proposed by Al through conversation with
an interactive agent ("My Avatar").

(Fully Sealed Private Toilet and Optional Features) A "sealed flush toilet" that completely shuts out
odor and sound is equipped as standard on the rear left side of the interior, ensuring worry-free use
during travel or stay. Additionally, the multi-space on the right side can option an "ultimate comfort bed
requiring no roll-over". When selected, in addition to the comfort bed individually optimized based on prior
body scan data, a completely odorless "odorless flush toilet" and "robot bidet (Washlet)" integrated into
the hip region of the bed are equipped (eliminating the need for diaper changes or toilet care).
Consequently, the vehicle is equipped with a total of two pairs (dual system) of water supply/drainage
tanks and plug structures (upper water supply tank/plug, lower drainage tank/plug) for the standard
sealed private toilet and the optional bed-integrated toilet, allowing hygiene management, automatic
replenishment, and drainage of each toilet to be completely separated and processed efficiently.

[0011] This vehicle (City Car) functions as a living base (mobile living space) highly integrating housing
and mobility functions. Single individuals or single-parent/child-rearing households can store seasonal
belongings or large furniture at parents' homes or storage units, adopting a lifestyle that utilizes the
vehicle interior as a "mobile residence (private room)" without owning or leasing fixed real estate. Flexible
operation is enabled: users drive in the morning/evening for commuting and child drop-offs (returning via
low-speed autonomous driving), elderly members use low-speed autonomous driving independently
during daytime for hospital, shopping, or day care visits, and low-speed autonomous driving is used
during late night or early morning for social gatherings or early club activities. Furthermore, taking
advantage of vehicle quietness and autonomy, users can embark on a tour around Japan while
comfortably staying/sleeping inside via low-speed autonomous driving mode, or telework and travel while
freely changing bases to desired living spots or scenic areas across the nation, reducing housing costs
and achieving an enriched lifestyle.

[0012] Through this configuration, even in households where "one elderly spouse is bedridden and the
other uses a wheelchair", value is provided enabling the couple alone to enjoy shopping, trips (including
long-distance travel around Japan), and outings comfortably without relying on external assistance or
caregivers, continuing independent living in familiar regions or destinations without family burden.

[0013] Users can converse in natural language 24/7 with the onboard Al ("My Avatar") via their
smartphone terminals to pre-set or modify pickup times, destinations, and dispatch schedules. Even with
vague verbal instructions, the Al accurately interprets the intent, and the vehicle (City Car) automatically
dispatches and arrives according to the specified time.

[0014] At the rear of the vehicle, a unified standard integrated connection interface protected by an
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electric protective cover is arranged, aggregating the aforementioned two pairs of water supply/drainage
plugs and the charging plug. After alighting or during dispatch, the onboard Al (City Car) and unmanned
replenishment hub Al (City Hub) communicate and coordinate via loT. The urban infrastructure hubs (City
Hubs) in this system are installed in urban areas, mountainous regions, mountain passes, and deep
mountain locations along long-distance tour routes (such as around Japan). In deep mountain hubs
where conventional infrastructure is absent, a structure combining high-efficiency three-dimensional solar
panels (City Sola) and atmospheric water generators (water generation devices that condense and purify
atmospheric moisture) is employed to achieve complete self-sufficiency (off-grid operation) for electricity
and domestic water. This allows automatic water supply and charging for vehicles even in deep
mountains without power grids or water pipes. Furthermore, via Al-to-Al communication, congestion
status at each hub, replenishment requests from surrounding vehicles, and remaining cruising ranges on
long-distance routes are tracked and aggregated in real-time, optimizing and balancing replenishment
times and target hubs (mountain/urban) to prevent vehicle concentration and queues (wait times). In
particular, to avoid interfering with daytime user activities or sightseeing, control is executed to
automatically travel (low-speed auto-dispatch) during low-usage nighttime hours to the nearest
mountain/city hub, completing the dual-system water supply/drainage and charging fully automatically
without human labor. Global standardization of unmanned mobility, living support, and
housing-complementary infrastructure is achieved by unifying this infrastructure standard (City Hub) and
vehicle platform (City Car) worldwide.

Furthermore, even if the user is bedridden due to advanced age or illness, the onboard Al ("My Avatar") is
equipped with a function to automatically schedule regular care appointments in cooperation with medical
institution reservation systems without placing a burden on family members. At scheduled times, the
vehicle enters a designated care space within a hospital (an examination/treatment area accessible by
vehicle) via low-speed autonomous driving or auto-dispatch, executing control that allows the user to
receive necessary medical and nursing care while remaining inside the vehicle (on the comfort bed, etc.).

Claims

Claim 1

A universal autonomous mobility system comprising: a mode switching control unit that selectively
controls switching between a manual driving mode and a low-speed autonomous driving mode traveling
at a low speed of 6 km/h or less within a specific geofenced area, having a standard vehicle body size of
approximately 4.9 m in overall length x 1.8 m in overall width; an electric ramp mechanism provided on a
side of the vehicle body and automatically opened and closed by onboard Al for boarding, alighting, and
loading of various objects including two-wheeled vehicles, luggage, strollers, and mobility terminals; a
variable interior layout including a multi-chair arranged in a central portion of an interior and
rotatable/slidable via voice operation, and a standard sealed private toilet arranged in an interior space;
an integrated connection interface arranged under a unified standard at a rear portion of the vehicle body,
aggregating a power supply plug, a water supply plug, and a drainage plug inside an electric protective
cover; and an loT coordinated control unit that establishes communication with a control system of an
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external unmanned urban infrastructure hub (City Hub) upon alighting or during dispatch to cooperatively
execute resource replenishment reservation, approach positioning, and fully automated charging and
water supply/drainage operations via the integrated connection interface; wherein said urban
infrastructure hubs are arranged across various regions nationwide including not only urban areas but
also mountainous areas and deep mountain hubs along long-distance tour routes, and are equipped with
independent energy generation mechanisms; and wherein said loT coordinated control unit performs
mutual data communication between onboard Al and Al of said urban infrastructure hubs, automatically
adjusting replenishment schedules and approach timing to prevent queues at hubs while formulating
replenishment plans according to destinations and tour routes including mountainous hubs, and
controlling fully automated execution of charging, water supply, and drainage operations via automatic
dispatch mainly during nighttime hours.

Abstract

Technical Problem

Conventional mobility and welfare vehicles specialized in specific targets and lacked versatility, while
securing replenishment infrastructure and avoiding congestion in mountainous areas during
ultra-long-distance travel such as touring Japan via low-speed autonomous driving posed significant
challenges.

Technical Solution

Provided are a mode switching control unit for switching between low-speed autonomous driving and
manual driving, an Al automatic open/close ramp, a variable interior layout, an integrated connection
interface, and the like. Furthermore, Al of independent infrastructure hubs (City Hubs) installed in urban
and deep mountain areas coordinates with onboard Al to formulate replenishment plans along
long-distance routes and make adjustments to avoid queues, automatically executing fully automated
charging, water supply, and drainage operations mainly during nighttime hours.

Selected Drawing: FIG. 1

PART 2: HAGEH#IE (JAPANESE SPECIFICATION)

FBADATR
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