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In-Hospital Autonomous Electric Wheelchair Design Diagram

Safe voice-guided movement from reception to consultation room and billing

1. Overall System Configuration (Hardware and Sensors) Electric Wheelchair Specifications (Reference Model)
Voice Input (Microphone) f )
. Placed nle the seat ffont """""""""" Depth Cameras (Front,
W) Faged e ' , A O pear, Left, Right)
Directional microphone that | -
detects the user's voice while ‘ Understands 3D shapes
suppressing hospital noise. such as people’s legs,
\ wheelchair height, _
high obstacles, beds, / D
and IV stands. . ' :
r \ , /
LIDAR (Foot Area / Full Space) \ ; r ‘
Detects 2D/3D obstacles : Model | Reference model (image example)
such as stretchers and * Overall length approx. 930 mm
pedestrians’ feet. ooE Overall width | approx. 570 mm
> 1 e Overall height approx. 930 mm
Weight | approx. 14.7 kg (mcludmg battery)
[ Safety Sonar (Ultrasonic Sensor) O Spesd e Lappron: &3'vem/til(conigursbis Bk, |
; Drive method Rear-wheel drive (dual motors)
Mounted on the front and rear e .
bumpers. Detects walls or /e 5 Minimum tuming radius approx. 600 mm
people at close range and — ] - Wheel Control (Odometry & IMU) ' Battery | Lithium-ion (160Wh o less)
supports Al judgment to ‘ v Detects tire rotation, wheelchair tilt, Folding One-touch folding possible
avoid contact or stop. and acceleration, then calculates B —
— | — movement in millimeters.
’ | [ Brain1: Voice Recognition& | [ Command:'Goto | [ Brain2: A Driving&
Voice Input rain 1: Voice Recognition ommand: o to q rain 2: Autonomous Driving Wh
. - : " : eels / Brakes
U Map Matching (Android / Linux 0S) | | consultation room A Motor Control (RTOS / Dedicated Al Chip)
Y ‘ * Speech recognition (ASR) — * Travel control (left/right motor control)
"Go to the * Hospital map management : * Real-time obstacle detection
Corsulistion * Route calculation B‘e‘:;"f‘attes (t)'('Y)' J * Collision avgid'a(noe and
: o : speed instructions emergency braking
 room | ( User interface Pl J S  + Override control ]
H H A e
’ = 2= Y N : )
Sensors (LiDAR, Camera, Sonar IMU) ; Safety Bypass Circuit (No 05) Emergency Stop
I AT : Physically triggers emergency stop Motor power cut-off /
‘ m ‘ without Waltlﬂg for Al decisions brake activation
) when an obstacle is detected. } ' )
3. Operation Algorithm: "Reception -> Consultation Room -> Billing"
1. Voice Activation at Reception 2. Move to Consultation Room 3. Move to Billing Speed Limit (Walking Speed orLower)
1. User says: "Go to the (Autonomous Driving) 1. User says: "The consultation ! maxumun} slpeed gxed at2-3 km/h. .
consultation room” 1. Self-positioning with SLAM, is finished. Go to billing.” o oves safely at the same speed as pedestrians.
2. Voice card matches user destination real-time correction 2. Recalculates route Physical Emergency Stop Button
3. Current location confirmed 2. Avoids pedestrians (consultation room -> billing) Independent from Al or OS freezes;
(Wi'Fl / beacon) 3. Detects approach from behind 3. Detects lines and StOpS pressing the button a'cu'vates the hardware bque.
4. Route geperated (reception -> and pauses temporarily. before final handoff. Placed near the user's hand and on the rear side.
| consultation room) : Step and Slope Detection
Reception Coirz\sulta:on ) Detects unexpected steps or slopes
| oon and automatically adjusts torque.
ﬁ Surrounding Notification (Light and Sound)
0 - Notifies nearby people that the wheelchair is
"~ W driving autonomously using announcements
- L and warning sounds at low speed.

Flow Summary (Overall Flow) R |

— Stop
Voice Voice eccognition Route calculation / Travel control Sensor > 5 | Destination
[ instruction J _’[ (Brain 1) } L instruction J_’ L (Brain 2) ] = monitoring ] (Safety bypass [ }

| circuit) reached




In-Hospital Autonomous Electric Wheelchair (Based on aWalk formal WH-01): Facility Equipment and Interior Marker Diagram

Installation locations:

Reception area, corridor junctions,
in front of consultation rooms,
billing area, in front of elevators

I Role: Current position correction

,
€ BLE Beacons / Wi-Fi Positionin

N
g

9 Visual Markers
(QR / AprilTag)

Installation locations:
Walls, ceilings, beside doors

Role: Camera-based
position recognition

Reception front,

billing queue front

-
O Stop Position Marker

Installation locations:

consultation room front,

Role: Safe st it
g Role: Safe stop position

/

AN 9 Floor Guidance Lme P
= Installation location: —
o, E N Entire corridor area i TR
O Role: Recommended S =\
i | XY driving route 2 5 \,
: “\ r . J I" : \
& Elevator _— o

Inspection

Consultation
Room A

| m

(Nurse station / reception)

call-back support
§ Pp

4 N
0 Staff Coordination Terminal

Role: Abnormal-stop notification /

F
G In-Hospital Map Data

(Server / management PC)

(Wheelchair Side)
LED display

Gentle chime

Voice guidance:

in progress”

@ Surroundmg Notificatio

“Autonomous driving

Role: Notify nearby people
of the wheelchair's presence

—
@ Temporary Stop Marker

Installation locations:
Intersections, entrances/exits,
in front of elevators

3

-
O Stop Position Marker

Installation locations:
Reception front,
consultation room front,
billing queue front

Role: Safe stop position

S

J

r

Role: Destination information /
route management

~N

Floor quidance line (recommended driving route) )
Stop position marker (safe stop position)
1 Temporary stop marker (slowdown / temporary stop)
':_:) BLE beacon / Wi-Fi positioning range (guide) )

BLE Beacons / Wi-Fi Positioning

Main Installation Locations

Reception area, corridor junctions, consultation room front,
billing area, elevator front

Current position correction

Visual Markers (QR / AprilTag)

Walls, ceilings, beside doors

Camera-based position recognition

Floor Guidance Line

Entire corridor area

Recommended driving route

Stop Position Marker

Reception front, consultation room front, billing queue front

Safe stop position

Temporary Stop Marker

Intersections, entrances/exits, elevator front

Slowdown / temporary stop

Surrounding Notification (Wheelchair Side)

Wheelchair body (front, side, rear)

Notify nearby people of presence

Staff Coordination Terminal

Nurse station / reception

Abnormal-stop notification / call-back support

QP00 @

In-Hospital Map Data

Information system room / cloud

Destination information / route management

\

Safety is improved not only by the wheelchair's
Al, but also by guide paths on the facility side.

In hospitals, pedestrian priority, low-speed
driving, and clearly defined stop positions
are essential.

Even if the Al loses its way, markers and
staff coordination allow safe correction.




Practical Operation Process Until Entering the Consultation Room

Autonomous driving to the consultation room door / manual or assisted entry for safe operation WH-01

Autonomous Driving Area (up to the consultation room door)

Reference Model

Based on
aWalk formal

ﬂ

f fr
o Move Autonomously 9
from Reception /

Automatically Stop

at the Consultation
Corridor Room Door

autonomously through
the corridor.

* The wheelchair travels e Stops in front of
Consultation Room A.

~\

Shared corridors such as
reception -> consultation
room door -> billing area

@ Wide, open pathways.
@ Few layout changes.

@ Easy to use markers
and sensors.

Confirm Call
and Guidance

. =)
Consultation —~

Room A |
kPlease come in. l .

_ Vf))

* Confirms guidance such
as “Please come in.”

* Confirms voice guidance
or staff call.

~

6 End Autonomous @ 'WoWaysto

o Enter the Room
Driving Here -~ e
) A. User Enters
40y Manual Control

e Sensors and in-hospital * Safely stops at the
markers guide it to the stop-position marker.
consultation room door.

. wgh AR
-

~ .S

Inside consultation rooms,
around manual doors,

and places where

layouts change

& Frequent movement
of people.

& Door opening/closing,
steps, and narrow spaces.

€ Furniture and equipment
placement may change.

J

Position Adjustment
and Waiting
Inside the Room

then rely on human judgment
for the final step.

& End autonomous driving
in higher-risk areas.

& Enter and move safely
with human judgment.

@ Prioritize user and staff

* Slowly enters
using the joystick.
* When the user
can operate
safely.
D,
, N
B. Caregiver or Nurse
Pushes the Wheelchair In N2
i pat v &
* A caregiver h 0
* Because doors open pushes from
and close, people enter behind. e Stops near the doctor’s
and exit, and room | * When the room desk or examination
layouts may change. is narrow or space.
Human judgment is ::fzti)f!el;ﬂonty e * Fine positioning is
required beyond this point. 4 b y adjusted as needed.
\. JNN I\ S
Safety Design Concept A Conclusion
Automate up to the safe point, At this stage,

the most realistic
operation is:

“Autonomous driving
to the consultation
room door”

-

¢ peace of mind. ) “Manual or assisted entry.”
A

Note: Rather than entering the consultation room fully autonomously,
it is more realistic to prioritize safety and include human judgment in the operation.




In-Hospital Mobility Support: Electric Wheelchair

with Autonomous Driving Function
Development Program Based on aWalk formal WH-01

~ 2
@ 1. Development Purpose

0 Reduce mobility burden in
hospitals and welfare facilities.

W ———

Support safe movement from
reception to the consultation
room door and billing area.

Q Develop a system that allows
users to move near their

destination while seated. Based on aWalk formal WH-01

- » Electric wheelchair with autonomous
driving function (under development)

CROOMA Please come in to
5 Consultation Room A.

I V ’))_’

.

\

and close, people
enter and exit, and

Needs-Seeds Matching Exchange 2026 Exhibition Briefing Material

3 Operation Im age Move autonomously to the consultation room door, then
s enter safely through human judgment or assistance.

Autonomous Driving Area (up to the consultation room door) Human Judgment / Assistance Area (after room entry begins)

Because doors open

3 B
:% 2. Target Users and Use Cases

Target Users

* Older adults with walking anxiety

e Wheelchair users

* People who have difficulty
walking long distances

- ——————————— - ——— -

Use Cases
* Reception —> consultation room door
* After consultation — billing area
* Movement to examination rooms,
rehabilitation rooms, and
pharmacy counters

g Automatic Stop e Consultation 0 End Autonomous e Entry by Manual @ After Consultation,
: at the Consultation Room Guidance Driving Here Control or Move to Billing
Room Door '

Assistance
l » T

-

Theuserselectsthe | Movessafelyalong |  Guided by voice; "?10'“ lay:uts may 0 Al :
destinationand departs | the recommended | staff can also e dange, tgman req thewheelchair, o the Autonomous driving
autonomously. . route and stops. . call the user. SRR Rda user may operate it resumes and moves
: : beyond this point. manually with the joystick. to the billing area.
\_ >,
aWa 5. Features of This Development N
@ IDe:tinattiion by Voice ® Position Correction Using Automate the Safe Areas Instead
nstruction § 9 Hosplta'l Map and Markers of Automating Everything
;I"het.us;a'r sp;cuflgs the 4 | [Hn= Recognizes the current Automates movement through shared corridors
ises‘:irc\’:éotr;je!evouce e | - location accurately using up to the consultation room door, aiming
__________________ WgpeeaRery U T mapsandmenents for a system that can be used with confidence.
€@ LiDAR, Depth Cameras, ! Detects Pedestrians, - e :
— and Ultrasonic Sensors | ¢ o IV Stands, and C X ﬁe?llstlc Des'gcn’ Co[trltti.orsé\re
wr for Obstacle Detection ! 1".2  Wheelchairs -. Uu oaomousj donsu ? N ROOmS
& Detects moving objects é)h\ Detects people and medical se fuman Juagmen
and the surrounding | ¢ equipment and performs Because doors open and close and room
environment in 3D. safe avoidance movements. layouts vary, human judgment and assistance
= TN PSS e BT G Y A T are pl’iOfitiZQd inside CO“SUltation rooms.
Physical Stop with 6 Switchable to Manual :
Emergency Stop Button Operation / Caregiver ' Balancing Safety with
Stops immediately using Push Mode Practical On-Site Operation
a physical emergency ! Can switch to manual y Integrates sensors, technology, and
stop button. : operation or caregiver- real-world needs to develop an easy-to-use
. : assisted pushing. P and trustworthy system. J
At this stage, autonomous driving is assumed up to the consultation room door.
L L N
f‘{ 6. What We Would Like to Hear at the Exchange Meeting ) 2

Problems with 9 Areas You Want

In-Hospital Mobility Remain

and difficulties. : autonomous driving. | is necessary.

: Areas Where Human @ Ease of Use for Stop
Automated . Judgment Should

: _ : § ‘,) and Operation Switching
Plea§e tell us about : q Please tell us which E Please tell us where : PlaashieRaralBedhnck fos
on-site challenges : areas should support ! human judgment : improving functions and

Positions, Voice Guidance,

usability. )




