oG fERHE
- Application Group

A18-120

=B ERT

Autonomous Wheelchair

Gh=E WS-SR RE Iron Wheel

% WHEE | REABEFHREMN

B B BiEH | REXBEFIESRR
BEE /| REABREFHREMN

R

BEEERSEHEARRACD L » WIFHRARKNMIFE -
HENFERESDRGEFTEERAEHBEITANETE
HIEVERIT N RERSE) - BT REEIRIIAVEESE A B T(FHSRE

M7SE ~ MATLUEERBE - EiE T SR EERT

HYAR)

AMEm E2LEERF] BiGe TERREL - B8ER
BETE  VBBHBZ2EAN—ESVEEERS £
RENEHREREESTRE - BESA T8TMEE X
B3~ SRORME - SKBIEFiRDERTEZRA » HEED
wmig NMEEBEMLMIBRKSEMAETEEITE » EILUR
HEEABRXENEHRBEFEZA - RANERE - M
B~ ZENBENTEILGRRBEERENE EZIREE
RURRERAR ~ £IBEH » LIRPTAEUERITEININE -

MEREEEZMBIER BEEREIM - EMELV R
RETER  RASBCENHRERRBES-IRAIE - B=
GBS EREARE « MBS -« [ZERREERXEE
fil > MiGESERRNERRRETLER—AHE - THE
N~ WFERINEEEaREEER » RER T BEEE
B MEARAMARITEEIHABRENERGNESE » &
MAZELEETHING  REERBEBASEREN
RECREA  EETRERMEARTDZE » BHEBMEER
BREEBEAIFEERS—AZMH  BRMEATaEE
FrEh o (EARGPUNNE » TRTEBILERE LI ERS » #
SLAMEE KR #BEFEBRA N B L Elreal-time 2 WEE » B
RIF—ENEZRBEE - HAIHEEBEERTIURBITE
AIEEMAFTREZHIREEES » BRFEEFHICERRA
FEERTRBIRE - ERiEERBEAREERESN
BiE-

@ 2018 HRESHE L SR EE A AR

ESIR

ERRBAFENMImESEEERFILERSEEE
MLEGPSTHEEEENERERALUNEEMNMIE » E—FF
MATUZE B ZNEREMEE - LA - BEBERKINE
ERIZESNEE - HERKBE  AMBHRIMERE
BWCETEERSPIEERR » MERHEASHRIIER
ENEIER I  BHMABHEE—THHERERE
K IBIEPOEHERENEREE

B1. BELEEWSTHME

FRUZ ]
RBEAREFIIERR

FASTRELE

RBRBEFMRMEL » BRREXBERBRBIEIEREIRR - |HRRMSE
RINERE - BEMESABEF LTEERBEIE - AEABREATEZRGEBHE -
REBRBEFTIREBRETMAMMRFEIREIME BEETEAREHNEDEEE
A BREHETZFIREEZE  BRNEWETBMEBELLSEIFA - BRERE
SIEREERA - IEERBRNEFEDREFEEHA -

VLSI design, Digital Signal Processing, Visual Signal Processing, Digital IP design,

SOC design °

(j v Abstract

Because of global aging and rising of population with
disabilities, wheel chair will be highly demanded in the
near future. Wheel chair or electrical wheelchair nowadays
requires the user to have self-consciousness and both
hand to control the wheelchair. In order to let medical staff
to work more conveniently, increase mobility of patient
even with disabilities, the idea of a Smart Autonomous
Wheelchair risen.

This wheel chair includes self-localization, self-driving,
medication, Internet of Things and smart home. This
wheelchair is designed for the elders who live alone,
people with disabilities including vision and patient that
haven recovered from surgeries. We hope that this wheel
chair can increase their mobility and reduce stress of
medical staff and families while taking care of elders and
patients. This wheel chair have a friendly user interface.
It also lets concerned people to know about the medical
information, health information and current position of the
user anytime.

This wheel chair also combines Internet of Things(IOT) and
self-driving technology. Most indoor vehicle only consists
of one of the function that this wheel chair can provide.
IOT includes cloud service, blood pressure measurement,
medication reminder and control of home electrical
appliances. Applying self-driving technology on a wheel
chair is challenging. To implement self-driving on wheel
chair, self-localization and self-driving must work together
and accurately. Unexpected situation and emergency
response is also a major problem. In order to let our Smart
Autonomous Wheel Chair more affordable, we spend a
lot of time on the budget. We had chosen camera vision,
which is relatively cheaper. Nevertheless, with computer
vision solution, we face great problems on the algorithm.
This is solved by using GPU acceleration, and reduction
of complexity and computation costs of algorithm. We
successfully implement Simultaneous Localization And

Mapping (SLAM), on NVIDIA TX2 embedded system and
achieved real-time with a great accuracy. We hope that with
this wheel chair we can bring more happiness and surprise
to people with disabilities, and their health situation can
be monitored and reduce stress of guardian with the help
of cloud service.

In the future, we hope that this Smart Autonomous
Wheelchair can adapt to more situations, with the help of
GPSandabetteralgorithm, andlet patientto relax outdoors
in a safe method. Self-driving is also a technology that
many countries pay close attention to, it is the trend in the
future. However, the thresholds and risks for implementing
self-driving technology on vehicles are very high. Although
we have successfully implemented self-driving indoors, we
hope that we could further scale up our project and move
towards the aim of self-driving vehicles.
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Fig.2 System architecture
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