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Al can shorten the journey from scientific discovery to impact

Across health, agriculture and food, and chemicals and materials, Al can help ACLS make better scientific and development decisions earlier.
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ACLS spans demonstrated Al, active integration and
frontier opportunity
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Exemplar 1: Computer vision - Applications in agriculture for

Precision Agriculture and
quality & yield, and packh
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Food Safety; In-field assessment of
ouse culling factors

Objective: To leverage advanced computer vision techniques for precision
agriculture and food safety - to automate the estimation crop/animal
production and quality in the field, detect defects and food safety risks, and
analyze packhouse culling factors, thereby reducing waste, enhancing
quality assurance, and improving the sustainability and profitability of

agricultural production systems.

SENSE Phone, camera, drone, satellite

CULLING FACTORS DETECTED

INTERPRETION Soil & Crop health, yield estimation,
using Al packhouse food condition

DECIDE When, what and how — input
application, quality etc.

ACT Precision application of inputs ,

Tzaneen test

Harvest, treat, grade, comply



FOR AI-ENABLED HEALTH INNOVATION

Clinical » genomic * multiomic * imaging
s functlonal drug- response data
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Bioinformatics ¢ computational biology
image analysis ¢ predictive modelling

Biomarker selection e drug-response prediction e
candidate prioritisation * process optimisation

Precision diagnostics ¢ treatment selection ¢
vaccines « therapeutics ¢ manufacturable biologics
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VALIDATION REQUIRED
Scientific, clinical and quality evidence
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LINKING EXPERIMENTAL RESPONSE TO A DEVELOPMENT DECISION
AI-SUPPORTED
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Better treatment-response insight ¢ improved diagnostic interpretation
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CURRENT POSITION: DISTINCTIVE DATA AND EXPERIMENTAL PLATFORMS EMERGING © AI-SUPPORTED INTEGRATION AND CLINICAL TRANSLATION STILL TO BE PROVEN



Exemplar 3: In chemicals and materials, predict before we synthesise

and scale
MANY POSSIBLE PATHWAYS )) PREDICTIVE PRIORITISATION )) TARGETED EXPERIMENTS )) SCALABLE PROCESS OR MATERIAL

55 pathways 13 formally  Catalyst & material Process Techno-economic & Feedstock Molecular & graphitic  Pitch purification & Property Carbon fibre « Activated carbon
assessed scored discovery optimisation life-cycle analysis characterisation potential mesophase prediction » Graphene « Carbon black

CURRENT POSITION: STRUCTURED PATHWAY ANALYSIS AND EMERGING DATASETS; Al DEMONSTRATORS STILL TO BE ESTABLISHED

PARTNER ACCESS: INDUSTRY e UNIVERSITIES e STATEENTITIES e COMPUTATIONAL PLATFORMS e SPECIALIST PILOT FACILITIES



1 ANALYSE &

A RECOGNISE
Data analysis & pattern recognition
Classification

Anomaly detection

Natural-language processing (NLP)
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ACLS has identified 35 Al applications, but they vary
substantially in maturity and strategic value
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o Prediction & forecasting

o Decision support

m Personalised / precision recommendations

m Risk assessment

m Causal analysis
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o Formulation / recipe design

a Generative design

m Simulation & digital twins

m Molecular modelling

L m Digital experimentation
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Computer vision
Biomarker discovery
Image-based diagnostics

Sensor fusion

Spectral / hyperspectral analytics
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AUTOMATE

m Experimental design
m High-throughput screening
m Automated laboratory operations

Robotics & autonomous systems
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/
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m Literature & patent intelligence
m Hypothesis generation

m Knowledge management

m Technology scouting

m Research portfolio intelligence

m Research commercialisation
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CURRENT POSITION: APPLICATIONS SPAN IN USE, BEING INTEGRATED AND NEXT-FRONTIER OPPORTUNITIES; DETAILED MATURITY ASSESSMENT REQUIRED.

THE STRATEGIC TASK IS TO PRIORITISE APPLICATIONS WITH STRONG DATA,
DECISION VALUE, VALIDATION POTENTIAL AND A CREDIBLE ROUTE TO ADOPTION.




Four strategic opportunity areas can concentrate ACLS investment
and learning

.

AFRICAN HEALTH
DATA-TO-DECISION

Which biomarker, treatment
or product candidate
should proceed?

Al-ACCELERATED y/

DESIGN-MAKE-TEST-LEARN s’ ”@Q
—  Which design or experiment . . ﬂ |
' L

should be performed next?

ACGTAGCTGA
A4 als

ﬂﬁj
= AUV A frﬂv‘".’.‘

S BETTER \
e, . & i o-—
;1 DECISIONS oo - AI-ENABLED CARBON

EARLIER /, CONVERSION AND

/ ADVANCED MATERIALS
- o ./ COZ Which pathway, catalyst or

N m material is worth developing —
and scaling? Y=

""
-

AGRICULTURAL
SENSING-TO-ACTION

What intervention should
be made, where and when?

ADVANCED
MATERIALS

BIOLOGICALS FOOD QUALITY \
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Each priority area requires a different acceleration pathway
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Scale through a shared CSIR backbone and trusted external networks

( DOMAIN-LED ACLS PRIORITY AREAS
Own the questions e generate distinctive data » define decision value e lead validation and adopt|on
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SHARED CSIR CAPABILITY BACKBONE

MODEL VALIDATION &
RESPONSIBI.E AI

CONNECTED LABS &
AUTOMATION

HYBRID SCIENCE-AI
SKILLS

TECH TRANSFER,

PROCUREMENT & ID

' TRUSTED EXTERNAL NETWORKS

Specialist models & databases ® subscriptions  biofoundries ¢
universities  hospitals * industry e consortia  pilot facilities & standards
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LINKED ROADMAP PRIORITIES
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SECURE TARGETED
NETWORK ACCESS

Subscribe, partner or
co-develop where building
internally adds little value
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ESTABLISH THE MINIMUM

SHARED BACKBONE

Provide only the data, compute,
security, governance and
workflow support required
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LAUNCH MATURITY-MATCHED

DEMONSTRATORS

Select a small number of
credible 12-month proofs
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MOBILISE & PRIORITISE

Assess use cases, owners, data
readiness, validation needs and
partners
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