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The University of Sydney

Sydney Informatics Hub

Sydney Informatics Hub is a Core Research 

Facility within PVC-RI, enabling excellence in 

computational and data-driven research 

through advanced digital infrastructure, expert 

data consultancy and analytics training.
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Add alt text for images that convey 
information, otherwise, mark it as 
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SIH Training

Statistics Data Science
Research 

Computing
Bioinformatics Events

Fundamentals
Machine 

Learning

High 

Performance 

Computing

’omics 

Techniques
Hacky Hour

Modelling Visualisation Cloud Computing
Reproducible 

Pipelines

Summer 

Schools

Specialist

Natural 

Language 

Processing

Containers Data Analytics
Coding 

Challenges

Geospatial 

Analysis
Workflows

National Compute 

Infrastructure

Find out more on our training 
calendar:
sydney.edu.au/informatics-

hub/training. Or stay up to date 
with our newsletter. 

Attendees at all career levels, 
from undergraduate students to 
senior professors, and 

representation from every 
Faculty and School.

Different offerings, in person, 
online, and hybrid content in a 
variety of formats from webinars 

to interactive workshops.
64

Partnerships with national 
organisations like Australian 
BioCommons: 

biocommons.org.au/training-
cooperative.

sydney.edu.au/informatics-hub/training

https://www.sydney.edu.au/research/facilities/sydney-informatics-hub/workshops-and-training/training-calendar.html
https://www.sydney.edu.au/research/facilities/sydney-informatics-hub/workshops-and-training/training-calendar.html
https://www.biocommons.org.au/training-cooperative
https://www.biocommons.org.au/training-cooperative
https://sydney.edu.au/informatics-hub/training
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What is AI?

AI

“A friendly koala cyborg”

has an internal representation 

of meaning or content

[ 0, 1, .5, .2 ]

Images, Video

Generates…

Text

3D structures 

or molecules

Audio
“Hello” “你好”

Input Output
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Language models (like ChatGPT)
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Probability of next word

Prompt Likely next word

Ecco Collab notebookhttps://jalammar.github.io/explaining-transformers/

They pay attention to the 

most informative clues in the 

text before them

Then we teach them to follow instructions, 

so they are more useful to us

https://colab.research.google.com/github/jalammar/ecco/blob/main/notebooks/Ecco_Primary_Attributions.ipynb
https://jalammar.github.io/explaining-transformers/
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Blessing

• Mostly ok results in far less time/effort

• Well-suited to poorly defined and ambiguous problems

• Results can be unfeasible, wrong, creative (‘hallucinated’), biased etc.

• You need a way to check the answer.

• Best models are proprietary and/or hosted on cloud in other jurisdictions

Curse



Appetizer

Topic Mapping with AI
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Open Australian Legal Corpus

Source
Primary 
Legislation

Secondary 
Legislation Bills Decisions Total

Federal Court of Australia 62,558 62,558

High Court of Australia 9,452 9,452

NSW Caselaw 113,591 113,591

Federal Register of Legislation 4,733 26,300 31,033

NSW Legislation 1,423 798 2,221

Queensland Legislation 571 428 2,277 3,276

Western Australian Legislation 817 754 1,571

South Australian Legislation 566 492 196 1,254

Tasmanian Legislation 856 1,676 2,532

Total 8,966 30,448 2,473 185,601 227,488

Blog post: https://umarbutler.com/how-i-built-the-largest-open-database-of-australian-law/
Dataset (10Gb) available at: https://huggingface.co/datasets/umarbutler/open-australian-legal-corpus

*Chief Parliamentary Counsel of Victoria rejected Umar’s request to publish 

their data under CC4.0 licence, and ACT and NT never responded. 

around half is 

NSW caselaw

https://umarbutler.com/how-i-built-the-largest-open-database-of-australian-law/
https://huggingface.co/datasets/umarbutler/open-australian-legal-corpus


The University of Sydney

Open Australian Legal Corpus

Blog post: https://umarbutler.com/mapping-almost-every-law-regulation-and-case-in-australia/

https://umarbutler.com/mapping-almost-every-law-regulation-and-case-in-australia/


The University of Sydney

Open Australian Legal Corpus

Blog post: https://umarbutler.com/mapping-almost-every-law-regulation-and-case-in-australia/

https://umarbutler.com/mapping-almost-every-law-regulation-and-case-in-australia/
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Topic Modelling, Map Your Corpus 

r/Python

python github

code project 

use

market stock 

would stocks 

like

r/investing

self torch 

pytorch nn

model

r/pytorch

text nlp model 

language would

r/LanguageTechnology

Source: https://www.pinecone.io/learn/bertopic/
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Topic Modelling, Map Your Images

MNIST handwritten digits

https://shubh-tripathi.medium.com/decrypted-dimensionality-reduction-4064bfecb87f



AI tools @ Sydney

and what you can use them on
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Copilot

University rated for public or 

protected data

“Safer ChatGPT”

Not for highly protected data!

Make sure you log in with your 
email name@sydney.edu.au and 

look for the green ‘protected’ badge

https://copilot.microsoft.com

https://copilot.microsoft.com/
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Photoshop 

www.adobe.com

Generative Fill in Photoshop 

allows you to create and 
edit images 

https://www.adobe.com/
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Cogniti

Make your own guided chatbots!

University rated for student and 
teaching use.

Can provide a prompt to guide the 

chatbot, and relevant (public) 
documents for it to search when 
replying.

Do not use with protected data!

app.cogniti.ai and 

cogniti.sydney.edu.au

bit.ly/crf-nav

https://app.cogniti.ai/
https://cogniti.sydney.edu.au/
https://bit.ly/crf-nav


The University of Sydney

Cogniti

Make your own guided chatbots!

University rated for student and 
teaching use.

Can provide a prompt to guide the 

chatbot, and relevant (public) 
documents for it to search when 
replying.

Do not use with protected data!

app.cogniti.ai and 

cogniti.sydney.edu.au

bit.ly/crf-nav

https://app.cogniti.ai/
https://cogniti.sydney.edu.au/
https://bit.ly/crf-nav


Sydney Informatics Hub Example Projects

Information harvesting, integrating, and  storytelling.

Large language models for literature review, synthesis, and text 

analysis.
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Extracting information from text with language models

Inheritance Case Law – Dr. Ben Chen

SIH: Mike Lynch, Xinwei Luo

Name James Nevill Dunn

Role in trial Plaintiff

Costs $40,000 (p6)

Natural person? true

Relationship to deceased stepson (p1)

Was dependent on 

deceased?

partly dependent (p32)

Alleged misconduct? false

Estranged from deceased? briefly estranged due to a 

misunderstanding (p43)

Financial circumstances receives a pension of $520 

per fortnight, wife earns $800 
per fortnight, owns a house 

with a $15,000 mortgage 

(p39-40)

OpenAI GPT-4o 
(May ‘24)

NSW Supreme Court

Inheritance law judgments 
https://www.caselaw.nsw.gov.au/decision/54a004453004262463c948bc

https://www.sydney.edu.au/law/about/our-people/academic-staff/ben-chen.html
https://www.caselaw.nsw.gov.au/decision/54a004453004262463c948bc
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Semantic search on private data
Digital Criminal Justice Project–

Dr. Carolyn McKay

SIH: Nathaniel Butterworth, 

Gordon McDonald, Marius Mather

bit.ly/sih_search

Survey and Interview transcripts 

Highly protected data

Local language model 

(not in the cloud)  

https://bit.ly/sih_search


The University of Sydney

Classifying text with language models

Does this paper report 

on an inherited trait?

OMIA Text Mining

Professor Frank Nicholas, Associate Professor Imke Tammen

SIH: Marius Mather, Sony Jufri, Joel Nothman, Di Lu

Yes

No

Manual filtering

Forget

PubMed articles

omia.org

https://www.sydney.edu.au/science/about/our-people/academic-staff/frank-nicholas.html
https://www.sydney.edu.au/science/about/our-people/academic-staff/imke-tammen.html
https://omia.org/
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Searching for information 

Policy Navigator (Beta)

SIH: Henry Lydecker, Gordon McDonald

TechLab: Iqbal Chowdhury, Jim Cook 

OGC: Lauren Myers, Deb Hook

policy-navigator.techlab.works

Which policy document 

answers the question?

University of Sydney Policies

https://policy-navigator.techlab.works/
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Contextualizing information and storytelling

Research Impact Assessment Framework

SIH: Sebastian Haan, Nathaniel Butterworth, Gordon McDonald

FMH: Mona Shamshiri, Janine Richards, Prof. Robyn Ward

NSW Health

What is the impact of this 

stream of research?

Papers, patents, PR, …
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Contextualizing information and storytelling

• Case S tudy

• References

• Context  data

User Interactions
Prom pts to enhance results 

and subsequent instructions

User Input
• Name of researchers

• Ti tle of case study

• Keywords

• Research peri od

• Organisati on nam e

• Report language style

• Upload documents

User

Multi-prompt AI retrieval system

Indexed  Datastore

Large Language 
Model (LLM)

Search an d Data Analysis

• Publication sources

• Web content

• Research metadata

• Uploaded docum ents

Con text Analysis

Analyses problem  and 

context,  then f ind any 

m issing inform ation online 

Prompts an d Review

Questi ons and inst ruct ions to 

guide LLM

Review criteria to eval uate 

response and suggest 

im provem ents

1 2

3

4

Results

Research Impact Assessment Framework

SIH: Sebastian Haan, Nathaniel Butterworth, Gordon McDonald

FMH: Mona Shamshiri, Janine Richards, Prof. Robyn Ward

NSW Health

Agent-based model
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Some tools on the platform:

Australian Text Analytics Platform
Text analysis tools for all researchers

Document and corpus similarity tool
• Compare differences between documents, e.g. to 

eliminate near-duplicates.

Quotation tool and semantic tagging
• Extract quotes from text e.g. news articles

• www.atap.edu.au/posts/quotation-tool/

Discursis
• An analysis and visualisation tool for 

conversational data 
www.atap.edu.au/posts/discursis/

www.atap.edu.au

Linguistics: Prof. Monika Bendarek
SIH: Dr. Chao Sun, Hamish Croser, Jack Chan, Sony Jufri

https://www.atap.edu.au/posts/quotation-tool/
https://www.atap.edu.au/posts/discursis/
https://www.atap.edu.au/
https://github.com/Australian-Text-Analytics-Platform/document-similarity/blob/main/img/deduplication_table.png


Picture This

AI in Geospatial, Microscopy, Medical, Agriculture, & 

Conservation imagery

Image Classification

Object Detection
Instance Segmentation
Multi-Modal Models

“We have a lot of images, and we want a 

way to automate analyzing them”



The University of Sydney

Multimodal Models

Ecology/Conservation Medical

Imaging

Geospatial

“Trees”

Language + Vision 
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Greater Sydney Dataset

>2 million tree patches

1 million buildings

bit.ly/aigis

https://bit.ly/aigis
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Input Image

RGB Visual Light

Satellite Imagery
Aerial Imagery (Best)

Geospatial Features

Computer 

Vision

Local Climate Zone = “2: Compact Midrise”

Building OutlinesTree Patches

(49% class confidence)

• 101 tree patches

• 15% coverage

• 22 buildings

• 38% coverage
• building footprint 

area distribution

Understanding cities with computer vision

Insights, ML,

Analysis

Compare neighborhoods

Urban Heat ML Model  

Prof. Ben Eggleton, NSW Smart Sensing, SIH: Henry Lydecker, Sahand Vahidnia, Thomas Mauch, Xinwei Luo

bit.ly/aigis

https://bit.ly/aigis


The University of Sydney

Agricultural land use models, urban ecology



The University of Sydney

Detecting wildlife with NSW National Parks
SIH: Henry Lydecker, Nathaniel Butterworth, Gordon McDonald

Key Highlights

GPU-accelerated 

prediction pipeline 1371x 

faster than manual 
labeling.

Detect and identify up to 

72 different species, 
with 94% precision and 

95% recall on the top 33 

most common.

Fine-tuned family of 

YOLOv5 models on 2.16 
million camera trap 

images.

Ecological researchers like Dr. Aaron Greenville, conservation agencies, and 

governments make extensive use of camera traps to monitor wildlife. 

Processing this data requires an immense amount of time. 

We implemented an AI pipeline for automatically detecting & identifying 

animals in camera trap images, dramatically speeding up speed of data 

processing.

marsupial-ai.github.io/web/

https://marsupial-ai.github.io/web/


The University of Sydney

Speeding up microscopy data processing
SIH: Sebastian Haan, Nathaniel Butterworth

Key highlights

Strategic collaboration 

between SIH and SMM

Full technology review of 

existing solutions with 
best practice solutions 

provided to clients

Sped up annotation 

process by up to 10x 
existing approaches

Sydney Microscopy & Microanalysis collects immense amounts of data at the 

micro, nano, & atomic scales. We developed AI pipelines to speed up cell 

segmentation in electron microscopy images, automating 3D cell tomography.

SMM: Gerry Shami, Chad Moore, Andre Venne, Eleanor Kable, Prof. Filip Braet

bit.ly/sih-micro

https://bit.ly/sih-micro
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AI-assisted segmentation
Anylabeling: Advantages: 

• ONE-point and click polygon 
segment generation using auto 
segmentation

• Open-source and free 

• Available as binary installers

• Image annotation for polygon, 
rectangle, circle, line, and point

• Export polygon labels in 
standard json format.
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Generative X

Biology
Design your own protein 

synthetic biology

Manufacturing
Design me a diffraction grating / micro 

resonator / widget with these properties…

Drug discovery
Design your own chemicals

Material discovery
AI mineral discovery and 

autonomous material synthesis

Source: https://deepmind.google/discover/blog/millions-of-new-materials-discovered-with-deep-learning/
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How to Engage with Us

Contact

sydney.edu.au/informatics-hub

And fill out our 

request form

Or send us an email: 

sih.info@sydney.edu.au

https://sydney.edu.au/informatics-hub
mailto:sih.info@sydney.edu.au
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So what will you build?



The University of Sydney

Sydney Informatics Hub

Dr Gordon McDonald, Informatics Team Lead

gordon.mcdonald@sydney.edu.au

sydney.edu.au/informatics-hub

sih.info@sydney.edu.au

mailto:Gordon.mcdonald@sydney.edu.au
http://sydney.edu.au/informatics-hub
mailto:sih.info@sydney.edu.au
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Some Tools and Platforms
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Audio

Translate audio between different languages, keeping your tone of voice

https://seamless.metademolab.com/expressive

Generate Speech
https://elevenlabs.io

Generate Music

https://suno.com

https://seamless.metademolab.com/expressive
https://elevenlabs.io/
https://suno.com/
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On-device video transcription

If you’re on a mac

sindresorhus.com/aiko

Data and model runs in your browser – word level timestamps

huggingface.co/spaces/Xenova/whisper-word-level-timestamps

Data and model runs in your browser – speaker diarization
huggingface.co/spaces/Xenova/whisper-speaker-diarization

If you’re ok with code and installs
github.com/ggerganov/whisper.cpp

(Not on device) Sharepoint automatic video transcription

https://sindresorhus.com/aiko
https://huggingface.co/spaces/Xenova/whisper-speaker-diarization
https://huggingface.co/spaces/Xenova/whisper-speaker-diarization
https://github.com/ggerganov/whisper.cpp
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Image segmentation

Segment a human

huggingface.co/spaces/facebook/sapiens-seg

Segment images

sam2.metademolab.com

On-device - Data and model runs in your browser 

huggingface.co/spaces/Xenova/segment-anything-web

Manual annotation

anylabeling.nrl.ai

roboflow.com

https://huggingface.co/spaces/facebook/sapiens-seg
http://sam2.metademolab.com/
https://huggingface.co/spaces/Xenova/whisper-speaker-diarization
https://anylabeling.nrl.ai/
http://www.roboflow.com/


The University of Sydney

- Huggingface – Open & free tools for AI proof of concepts

- Papers with code – compare state of the art models’ performance 

- Colab – free Jupyter notebook interface from Google

- Weights & Biases – Model training and evaluation diagnostics

- Roboflow – Very easy to use dataset utilities 

- PaddlePaddle - frameworks for AI use cases

Platforms & Tools

https://huggingface.co/
https://paperswithcode.com/
http://colab.research.google.com/
https://wandb.ai/site
https://roboflow.com/
https://github.com/PaddlePaddle
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Literature Search

Research Rabbit – free for researchers, operates on donation model
Elicit free trial, then $10/month
Rayyan $8/month researcher, $4/month student
Scite Free trial then $13-$22/month
SciSpace
Scopus-AI

https://www.researchrabbit.ai/
https://elicit.com/
https://www.rayyan.ai/
https://scite.ai/assistant
https://typeset.io/search
https://www.elsevier.com/en-au/products/scopus/scopus-ai
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Coding assistance

Free (ish)

Aider

Jupyter-AI

Open Interpreter

MetaGPT
Copilot

Paid

ChatGPT

Github Copilot

Best language models to use 

with these tools now (10-09-24):

• claude-3.5-sonnet (via API)

• gpt-4o (via API)

• DeepSeek 2.5 (via API)

• Local models? (none of them 
are quite good enough yet to be 
useful) 

http://aider.chat/
https://jupyter-ai.readthedocs.io/en/latest/
https://github.com/KillianLucas/open-interpreter/
https://github.com/geekan/MetaGPT
https://copilot.microsoft.com/
http://chat.openai.com/
https://github.com/features/copilot
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Agent building

Free (ish)

Cogniti

Flowise

MetaGPT

Paid

ChatGPT Custom GPTs

Azure Promptflow

Agents
to reduce 

time to science

http://cogniti.ai/
https://flowiseai.com/
https://github.com/geekan/MetaGPT
https://openai.com/blog/introducing-gpts
http://ai.azure.com/
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Try on virtual clothes!

https://huggingface.co/spaces/Kwai-Kolors/Kolors-Virtual-Try-On

To find more new models as they are released: 

https://huggingface.co/spaces

https://huggingface.co/spaces/Kwai-Kolors/Kolors-Virtual-Try-On
https://huggingface.co/spaces


The University of Sydney

Sydney Informatics Hub

Dr Gordon McDonald, Informatics Team Lead

gordon.mcdonald@sydney.edu.au

sydney.edu.au/informatics-hub

sih.info@sydney.edu.au

mailto:Gordon.mcdonald@sydney.edu.au
http://sydney.edu.au/informatics-hub
mailto:sih.info@sydney.edu.au
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