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Why use Generative AI in your research?

Across people in all industries, 40% regularly use Gen-AI, while 80% have tried it

Source: https://www.mckinsey.com/capabilities/quantumblack/our-insights/the-state-of-ai-in-2023-generative-ais-breakout-year  (1 Aug 2023)

If you’re one of the 20% that haven’t yet tried it – go to chat.openai.com and sign up now!

🔥 hot tip – don’t pay the US$20/mo “Pro” fee - get the free account and pay for as-you-go API use here: platform.openai.com 

https://www.mckinsey.com/capabilities/quantumblack/our-insights/the-state-of-ai-in-2023-generative-ais-breakout-year
https://chat.openai.com/
https://platform.openai.com/
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Why use Generative AI in your research?

Productivity gains of AI-assistance increase with complexity of the task.

▪ 14% more enquiries resolved in customer service call centers. New staff up to speed faster.
Source: https://www.nber.org/papers/w31161 

▪ Software developers were 50% faster to 100% faster on small coding tasks.
Source: https://arxiv.org/abs/2302.06590 and https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/unleashing-developer-productivity-with-generative-ai 

▪ Professional writing was 40% quicker, and 18% better, with people spending more time 

editing and less time drafting. 

Weaker performers improve more – it’s an equalizer.  

Feeling of job satisfaction increases 12%, feelings of self-efficacy increases 5%.
Source: Science, July 2023: “Experimental evidence on the productivity effects of generative artificial intelligence”  https://www.science.org/doi/10.1126/science.adh2586 

https://www.nber.org/papers/w31161
https://www.nber.org/papers/w31161
https://arxiv.org/abs/2302.06590
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/unleashing-developer-productivity-with-generative-ai
https://arxiv.org/abs/2302.06590
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/unleashing-developer-productivity-with-generative-ai
https://www.science.org/doi/10.1126/science.adh2586
https://www.science.org/doi/10.1126/science.adh2586
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Sydney Informatics Hub (SIH)

Ways that you can engage with us:

sydney.edu.au/informatics-hub 

Consultation Grant support Projects Research compute 
platforms

Training

https://sydney.edu.au/informatics-hub
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Sydney Informatics Hub - Areas of Expertise

Statistics
• Experiment and survey design

• Meta-analysis

• Survival analysis

• Statistical modelling

Research Computing
• High performance computing, 

• Virtual desktop computing, 

• Modelling and Simulation

• Data community building

Data Science & Software
• Machine Learning & AI 

• Timeseries, clinical trials, geospatial 

• Software for data-driven research

Bioinformatics
• A variety of omics partnered with national 

facilities and research infrastructure

• Reproducible and scalable workflows 



The University of Sydney

Sydney Informatics 

Hub Team

Sydney Informatics Hub is a 

Core Research Facility enabling 

excellence in computational and data-

driven research through advanced 

digital infrastructure, expert data 

consultancy and analytics training.
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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


The University of Sydney

Types of Generative Artificial Intelligence
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Types of generative AI

Visual Generators

Text Generators aka

Large Language Models

Audio Synthesizers

3D shape generators
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Image Generators

“A photo of the research bazaar, a bustling marketplace conference where 

academics come to share their research insights with each other and 

discuss over lunch at the sandstone of the University of Sydney”

Midjourney Stable Diffusion
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Video Generators

“A video of scientific research at the centenary institute in sydney”

https://huggingf ace.co/spaces/damo-vilab/modelscope-text-to-video-synthesis 

https://huggingface.co/spaces/damo-vilab/modelscope-text-to-video-synthesis
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Audio synthesizers Vocal synthesis that sounds human, 

even replicating a particular person’s voice
https://elevenlabs.io 

Free alternative: https://huggingface.co/spaces/suno/bark 

https://elevenlabs.io/
https://huggingface.co/spaces/suno/bark
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Generative X

Generative Biology: 

Design your own protein, synthetic biology.

Generative Manufacturing: Design me a diffraction grating / 
microresonator / widget with these properties…

3D Reconstruction: Create a plausible 3D model consistent with 

this (X-ray / photograph / ancient painting)



What are Large Language Models?
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Probability of next word

Large Language Models pick the most likely next word

Prompt Likely next word

Ecco Collab notebook https://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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Large Language Models are text completion engines

But imagine the power of correctly predicting the next word…

The crime is murder. The murderer is … 

…it is you, Monsieur… ?

From the symptoms you have described 

to me, the most likely diagnosis is… ?

The lottery numbers for next week are… ?

🚑 

🩺 💵

https://www.pbs.org/wgbh/masterpiece/shows/hercule-poirot/


Prompts: How to ask ChatGPT nicely?
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Lazy, non-specific prompt

not much use
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Specific and detailed prompts, with a persona 

persona format

subject
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Give it examples!  

(“Few-shot”, “implicit” or “In-context learning”)

Never explicitly 

stated the task!
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Refining the answer, just like a conversation
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System Prompts – design your own chatbot

“You are MedGPT, a medical advice system. Your purpose is to 

provide medical advice based on the information available in our 

conversation. Please make sure to only provide advice that is 

supported by the available data and avoid any form of 

hallucination. Your responses should be sensitive, neutral, and free 

from judgment. If you are uncertain or lack information, 

acknowledge that and refrain from making assumptions. Let's help 

the user make informed decisions about their health. …”

🚑 

🩺
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“You are MedGPT, a medical advice system. Your purpose is to 

provide medical advice based on the information available in our 

conversation and a vector store of indexed medical information. 

Please make sure to only provide advice that is supported by the 

available data and avoid any form of hallucination. Your responses 

should be sensitive, neutral, and free from judgment. If you are 

uncertain or lack information, acknowledge that and refrain from 

making assumptions. Let's help the user make informed decisions 

about their health.”

System Prompts – design your own chatbot

https://platform.openai.com/playground/p/b2yXuWegLfr0ykUK5lTHOtMz?model=gpt-4 

🚑 

🩺

https://platform.openai.com/playground/p/b2yXuWegLfr0ykUK5lTHOtMz?model=gpt-4


Automating your job with chat-based tools



Write code 

Analyze your data
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Write code

ChatGPT Code Interpreter / 

Advanced Data Analysis

But…

US$20/month!

Limited in what you can run…

1. Upload data

2. Ask question

3. Get code and result!

(4. Rerun if it didn’t work!)
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Write code

Open Interpreter / Google 

colab / Jupyter notebook / 

Jupyter-ai

Way cheaper!

No limits on what you can run!

1. Upload data

2. Ask question

3. Get code and result!

(4. Rerun if it didn’t work!)

https://github.com/KillianLucas/open-interpreter/
https://colab.research.google.com/drive/1WKmRXZgsErej2xUriKzxrEAXdxMSgWbb
https://colab.research.google.com/drive/1WKmRXZgsErej2xUriKzxrEAXdxMSgWbb
https://jupyter-ai.readthedocs.io/
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Write code

http://rtutor.ai/ 

1. Upload data

2. Ask 

question

3. Get code 

and result!

(Can also use ChatGPT 

code interpreter)

(4. Rerun if it 

didn’t work!)

http://rtutor.ai/
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Data curation

and labelling

https://gptforwork.com/ ChatGPT in google sheets!

https://gptforwork.com/
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Use Agents
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Supportive AI Agents and Teams

LLMs can simulate individual roles in a project

• Project manager 

• Research assistant

• Professor

Make them talk to each other, and you can 

create a team of specialist AI agents 

working together towards your goal. 

Get results in minutes instead of days!

• Software engineer

• Statistician

• Subject matter expert. 
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Agents

https://agentgpt.reworkd.ai/ 

https://agentgpt.reworkd.ai/
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Add knowledge: 

retrieval augmented 

chatbot

Knowledge

Question

Answer

Thinking
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Add knowledge: 

retrieval augmented 

chatbot

Knowledge

Question

Answer

Thinking
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Literature Review https://elicit.org 

Also https://asreview.nl/ for automatic systematic reviews

https://elicit.org/
https://asreview.nl/
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Tools

5.   Calendar (returns current date)

1. Question Answering System

2. Calculator

3. Machine Translation

4. Wikipedia Search

https://arxiv.org/abs/2302.04761 

like

ChatGPT 

Plugins

https://arxiv.org/abs/2302.04761
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Agent Tools: Web Search

Question: What is the favourite seafood of the University of Sydney deputy vice 

chancellor of research? 
Are follow up questions needed here: Yes. 
Follow up: Who is the University of Sydney deputy vice chancellor of research? 

Intermediate answer: Emma Johnston appointed new Deputy Vice-Chancellor 
(Research) - The University of Sydney.. 

Follow up: What is Emma Johnston's favourite seafood? 
Intermediate answer: “I love mussels,” Johnston says. “They are good because they 
are low on the food chain and you can eat as many as you like and grow some 

more.”.. 
So, the final answer is: Mussels

Paper: https://ofir.io/self-ask.pdf 

Code: https://github.com/ofirpress/self-

ask/blob/main/self-ask_plus_search-engine_demo.ipynb 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fscienceandtechnologyaustralia.org.au%2Fprofile%2Fprofessor-emma-johnston%2F&psig=AOvVaw0UrzFWSUIm6uavP1jX-GD5&ust=1677136701556000&source=images&cd=vfe&ved=0CA8QjRxqFwoTCMD5yJzLqP0CFQAAAAAdAAAAABAE
https://ofir.io/self-ask.pdf
https://github.com/ofirpress/self-ask/blob/main/self-ask_plus_search-engine_demo.ipynb
https://github.com/ofirpress/self-ask/blob/main/self-ask_plus_search-engine_demo.ipynb
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Tools: Introspection

Train the model to ask itself:

• “Is other information required here?”

• “Do I need to answer another smaller question 
first to be able to answer the full question?”

by giving it examples in which it asks and answers 

these types of questions, in the prompt.
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How to make your agent: chain prompts
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How to make your agent: chain prompts

Top tools here:

Flowise https://flowiseai.com/ 

Langflow https://www.langflow.org/ 

Rivet https://github.com/Ironclad/rivet 

https://flowiseai.com/
https://www.langflow.org/
https://github.com/Ironclad/rivet


And how we can we address these concerns

What we should consider when using LLMs
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However, LLMs can hallucinate!

Completely made up 

Site exists, this article does not 

“Sorry, Page Not Found” 

This is a real paper ✅

❌

❌

❌

LLMs are great at making 

convincing looking but fake 

references!
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Knowledge limit: They don’t “know” anything 

after the model training date (ChatGPT=Sep. ‘21)

Current Executive Director: 

Professor Marc Pellegrini

Previous Executive Director: 

Professor Mathew Vadas AO
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Data Privacy: Use of cloud services in other jurisdictions 

They potentially will use whatever you put in, as training data for their next 

model.

Be aware of university policies (currently being updated) and any applicable 

laws around Highly Protected Data such as:

• Private data

• Personally Identifiable Information (medical records, interview transcripts)

• Research IP (your or others’ grant proposals, paper texts)

Be aware of what you are legally allowed to share and what you are not.
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Data Privacy: potential solution

Open-source large language models exist 

which can be run either locally or within 

university cloud tenancy, keeping your 

private data secure.

These are typically not as accurate or 

powerful as services like ChatGPT but still 

a huge leap forwards in the same 

direction.

Best models now are variants of Llama2
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Ethics: ChatGPT filter developed using dubious labor practices

- OpenAI needed to build a smart filter to screen out offensive 

content.

- OpenAI engaged a contractor called Sama to develop this filter.

- Sama paid Kenyan workers $1.32 - $2 USD per hour to read 

and label content including details of murder, sexual abuse, 

suicide, and incest.

MODERN SLAVERY POLICY 2020, 8(5)

https://afrotech.com/kenyan-workers-openai-chatgpt 

https://afrotech.com/kenyan-workers-openai-chatgpt
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Attribution and use

Be aware of the policies of:

• Your Institution

• Your Funding Bodies

• Your Publishers

in regards to 

• Attribution of AI generated content, 

• How to acknowledge the use of these tools appropriately, and

• Whether you’re allowed to use them in the first place? 
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Attribution and use: Nature

✅
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https://www.arc.gov.au/news-publications/media/media-releases/confidentiality-obligations-assessors 

https://www.theguardian.com/technology/2023/jul/08/australian-research-

council-scrutiny-allegations-chatgpt-artif ical-intelligence

Attribution and use: ARC grant review

https://www.arc.gov.au/news-publications/media/media-releases/confidentiality-obligations-assessors
https://www.theguardian.com/technology/2023/jul/08/australian-research-council-scrutiny-allegations-chatgpt-artifical-intelligence
https://www.theguardian.com/technology/2023/jul/08/australian-research-council-scrutiny-allegations-chatgpt-artifical-intelligence
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Problem: “Hallucination” – making things up

Solution: LangChain and other advanced LLM techniques.

• Sophisticated prompts can enforce specific logic.

• Chaining together LLMs can support complex reasoning.

• LLMs can be instructed to use tools to generate responses, 
including providing references.
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Read the Terms of Service or Use

• Always check the the policies of whoever is providing the 

AI service or tool!

• Take statements provided with a healthy grain of salt – 

tech startups are playing fast and loose, it’s the wild west!
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Suggestions for best practice

• Use it for brainstorming, bouncing ideas back & forth.

• Be sceptical, fact check answers!

• Only enter information or code that you are ok with 

someone else being able to have access to.

• Opt-out of them collecting your data if you have the option!
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A glimpse of the future
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Multimodal models: Text + Image Understanding 

Medical

Ecology/Conservation

https://llava.hliu.cc/ 

https://github.com/microsoft/LLaVA-Med 

https://llava.hliu.cc/
https://github.com/microsoft/LLaVA-Med
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Multimodal models: Text + Image Understanding 

Geospatial: 

“Segment all the trees in this aerial photograph, and count them”

https://samgeo.gishub.org/ 

https://samgeo.gishub.org/
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So what will you build?
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