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WAILight

Waikato Al-Enabled Tunable Light

3 broad category of products

(1) Custom-Designed (2) Tunable lllumination System (3) Self-Auditing Measurement
System (Full Turnkey Solution)

(Hardware + Control Software)

lllumination (Hardware)

Foundational product, bespoke, Users can generate any spectrum Top-tier intelligent system with
fixed-spectrum LED panel designed they desire within the hardware's autonomy, reliability, and
for a specific customer application capabilities explainability
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WAILight Technology

LED Drivers Chassis Diffuser

PCB of LED
arrays

Heat Sink Platform Controller
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(1) WAILIght Custom Designed Illumination

P o e

Example of research with Western Digital on Hard Disk Drives. DOI: 10.1109/12MTC.2012.6229423

Custom vision-inspection system that maximises the relationship between incident light and detected defects
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(1) WAILIght Custom Designed Illumination

Images of Unrefrigerated Sage from Day 1 to Day 7 under designed light
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(2) WAILight - Tunable lllumination System

Example of research with Monash University Brain Research Institute on Zebrafish. DOI: 10.1109/5AS.2014.6798944

Real-time machine learning algorithms to model relationships between incident light and organism response
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[3) WAILight - Self-Auditing Measurement System
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Example of research of colour perception. DOI: 10.1109/12MTC53148.2023.10176064
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Example of research with Public Health and Forensics (PHF)
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WAILight - Next Generation lllumination Technology

* Spectrally tune for the “best” spectral contrast
* Convert contrast function into light intensity function
* Use this to drive LEDs on WAILight Hardware

Contrast function is a malleable within the
computational imaging pipeline

LED Panel Constant Current
Connector LED Drivers

_,M"; i
‘ ik ‘,:‘ﬂ‘ /% T ,- \
AL e - Depending on the machine learning
<& Y =50 r algorithm, a different choice of “best”
g PWM 1 omi w X o = . 0 .
Heatsink X Controller [l = contrast function is obtained

LED Panel
(Flip Side)

Autonomously adapt the illumination to
maximize task-specific performance
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Experiment 1: o
- ree
Broccoli and Cabbage | ...

" Objects are different
shades of green

" Threshold levels chosen

: L Single
using histogram Channel
" Broccoli is retained with
intelligent light +
threshold while cabbage
is almost removed from
view After
applying
simple

threshold
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Experiment 2:
Carrot and CHili

" Objects in close color
range (Orange and Red)

* Intensity of reflection in
single channel is similar
for both objects

* After thresholding, carrot
is removed from view

* After color clustering,
carrot is retained
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Three
Channels

Simple
threshold

Colour K-
Means
Clustering
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Experiment 3: Celery
and Laksa Leaves

= Classification problem

" Objects are in different
shades of green

= Use same day (Day 5 vs.
Day 5) freshness, similar
setup to Expt 2

= Simple threshold not as
effective as colour-based
clustering

= Able to cluster celery
from laksa easily
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Three
Channels

Simple
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Colour K-
Means
Clustering

THE UNIVERSITY OF WAIKATO



improved

freshness
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" Greenness correlates
with chlorophyll, which
correlates with

nging the

Images of Unrefrigerated Sage from Day 1 to Day 7 under designed light
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Automated decision-making
for high level tasks

Automated control of
WAILight for performance-
based perception

Feedback control for accurate
spectrum

System optimisation (energy
vs. growth rate)
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