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Background g piereciig iteliomnes

> nnoHK

» Hong Kong Government’s initiative to turn innovation into tangible impact through
world-class research collaboration

» 30 Research Laboratories | 3000+ Researchers | 12 Economies | 30+ Non-Local
Institutions

» Centre for Perceptual and Interactive Intelligence (CPII)
» Vision: To realize the promise of Al and achieve transformative benefits for society.
» Mission: Targeting the sectors of healthcare, urban services and reindustrialization, CPII
IS running research programmes covering Visual Intelligence as well as Speech &
Language Intelligence.



Gaps in the market

» Limited support in Cantonese

Google Scholar AAC English

Articles

fr.400 o]

Google Scholar AAC Cantonese

Articles :

Sensitivity to Communication Partners During Naturalistic AAC Conversations in
Cantonese Chi
YN Yum, S oj RYY Chan} Frontiers in Psychology, 2021 - frontiersin.org

AAC users and 10 STs, we reported common and distinct features of free conversations in
Cantonese graphic-based AAC, relative to AAC ... Cantonese Chinese graphics-based AAC free

vr Save Y9 Cite Cited by 1 Related articles All 5 versions 99

Making telecommunications services accessible to people with severe
communication disabilities

mJ Ding, LW Kong, G Yan... - 2016 IEEE Global 2016 - ieeexplore.ieee.org

.. functions eg, symbols selection, input, and the display of messages made up by AAC symbols
The AAC symbols are displayed in form of digital picture cards. The app uses socNets to ..

vy Save 99 Cite Citedby 9 Related articles

A context-aware augmentative and alternative communication system for school
children with intellectual disabilities

RYY Chanj}E Sato-Shimokawara, X Bai... - IEEE Systems ..., 2019 - ieeexplore.ieee.org

.. First, we introduce BLE technology to the AAC field and show its effectiveness on users
with ID. Second, by converting conventionally standalone AAC software into a service system .
Yr Save D9 Cite Cited by 28 Related articles All 3 versions
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» AAC prediction training data lacks AAC patterns

“My phone is about to die: do you have a charger | could borrow?”
VS
“phone dead. Charger?”

Predictive text is largely based on models trained on language from non-
AAC users. For that reason, an AAC user's communication style may
not be well reflected in predictive text. A user may, for example, use
shorter phrases or shortcuts with spelling that aren't included in
predictive-text options. 1s mar 2025

o American Speech-Language-Hearing Association | ASHA :

https://on.asha.org » pred-text

Predictive Text: Who Controls the Conversation? - ASHA
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Co-Design Partner - LR

Mary Rose School
» Founded in 1970

» School for children with mild & moderate intellectual
disability

» Emphasizes comprehensive whole-person education with
flexible, differentiated instruction

» Collaborative teaching & student-centered design of
materials
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Co-Design Partner

Red Cross Margaret Trench School
» Founded in 1973 by Hong Kong Red Cross

» ~95 students with physical disabilities

» Holistic education based on Red Cross humanitarian _
principles: Rehabilitation, Wisdom, Perseverance, Community

» Cross-disciplinary team approach: Teachers + Speech/OT/PT
Therapists + Social Workers + Nurses
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School-University-Startup Partnership

» Our multi-stakeholder collaboration:

» Special Schools: Direct student needs & classroom integration (Mary Rose School, Hong
Kong Red Cross Margaret Trench School)

» University: Research & advanced AAC system design (CUHK Centre for Perceptual and
Interactive Intelligence)

» Startup (spinoff from CPII): Sustainable technology innovation & deployment (SENsAI)

» Result: 12+ months of co-design with educators, therapists, and students
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Cloud based AAC
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» Does not rely on a single device. The entire system is cloud-based.

Smart AAC Book
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Centralized admin console

» Adding/modifying graphics to stand-alone/offline AAC apps:
» Open Device 1 -> Add/Modify graphics -> Test
» Keep repeating for ‘n students * m devices
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Centralized admin console D 1 ot o Prcoptuatan

» Login as an admin, Add/Modify graphics
» Done!

Change Order

v 6xdv

Create CardSet

Viewable

Groups Chosen Users Chosen

Category :[All

Review

Remove cards

Source:| v Category : | v

No Viewable Group/User




Prefixes () FE e,
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» Admin can change the default “prefixes”

D 55 }t' Ti nme A" Cal'dS

brother ; sister

sister worker e People_occupation




Prediction

» graphics prediction after "eat".

\ L Bty All Cards
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Prediction

» The position of "grapefruit" goes up this time.

=1 [0 Interactive Intelligence
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All Cards

orange S?ﬁ,
‘\

grapefruit strawberry : :i ; banana
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> Different setting requires different admin
» Different admin may have different authorization & preference.

Admin

Show |10 wv|entries

Teacher

Parent




For classrooms:
identical graphics

» Same graphics for all students: teachers can teach without confusion
» Everyone included, no student feels different




For home: B S,
personalization

» Every home is uniqgue. Members/contexts/objects/routines all different = different vocabulary
» Real photos = personal connection

HCAAC_13

Display Text
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customization

» Choose "Eye-tracker" display mode

a e

Home Cardset All Cards

Prefix Cardset [Unset] <

Voice »Male c Female . Read after Select
Display olLarge oList cEye Tracker - Text Only
Recommendation o0n - Off
Locale X o En




Eye-tracker g gonre for porcrotumLand,
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» Large pictures display for eye-tracker usage.

Last Selected - drink



Performance analytics

» Analyse the time spent on tasks.

Username : d
Cardset : My Cards
Datetime : 2025-11-27 15:17:52

Time Per Card

Total Time

Time to submit after finish : 1.190 s

Sentence Length : 4

Averge Time percard : 1.549 s
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FEEDBACK FROM TEACHERS & SCHOOLSs

» Flexible for different learners (physical and/or cognitive abilities)
» More accessible input methods like eye-tracking and switch
» Teachers and therapists welcome the system

» Accessible for outdoor activities with iPads/notebooks with wireless network
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Our AAC system works for “most” people

VS

Our AAC system works for “all” people



Research grade device

» Extremely expensive, not feasible for average students/patient
» Wet electrode: requires gel application, expertise requried.
» Uncomfortable for extended usage.
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sparse categorical accuracy
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model sparse categorical accuracy




Consumer grade device D) Hgmommmm.
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» Less number of EEG channels, data are much noisier
» Relatively affordable.
» Dry electrodes, no gel application on scalp.
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Bandpass filtering D 18] Sarire for ovesnual and,

» Why filter <1 Hz ? » Why filter > 45 Hz ?
» Electrode movement » Muscle activity (Jaw contraction)
» Physiological signals (like respiration) * Electrical power from EEG device

Frequency response curve of a
bandpass filter
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» Removes noise-dominating patterns
» Makes all channels comparable scale

Value

RAW DATA




Interactive Intelligence
Bl X Z A P N

Independent component analysis

ICA
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» Separates mixed EEG signals into independent brain components

B View components properties - pop_viewprops() (dataset: bandpass) — (m] X n

View components properties - pop_viewprops() (dataset: bandpass .
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Towards an EEG-based AAC System
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Office on the web Frame

Stage 1: EEG Signal Stage 2: Signal Stage 3: Classfication Stage 4: AAC
Acquisition Processing Model Communication
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From Research & Development to D 1§ Sonre for Prceptuatand
School Applications

Research Lab: Brain-Computer Technology Translation Special Education Classroom:
Interface Development & Co-Design Real-World Application
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Thank you very much!
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