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AI-driven tools
Applications in research, pitfalls and perspectives
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AI-Driven tools

• Softwares that apply AI to interact with humans and execute specific tasks


• Language models like GPT-3 and ChatGPT


• Image recognition software that can identify objects or people in photos


• Chatbots that can respond to customer inquiries and carry out simple tasks


• Recommendation systems
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AI-Driven tools
The State-of-the-Art

• Programming and data science


• Github copilot, Akkio


• Conversational


• ChatGPT (OpenAI), GODEL (Microsoft), Meena (Google)


• Art


• Midjourney, DALL-E
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AI-Driven tools
What problem do they solve?
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AI-Driven tools
What problem do they solve?

• It is all about changing how humans communicate with machines


Imagine if we needed to punch cards nowadays…
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GPT-3
Generative Pre-trained Transformer

• Autoregressive (AR) language model with deep learning


• The output depends on its own previous values and on a stochastic term


• It as all about autocompleting


• Model specs


• 175 thousand million parameters (US billion)


• 800Gb of storage
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ChatGPT
Generative Pre-trained Transformer

• ChatGPT is fine tuned for general purpose conversational AI 


• Model specs


• 1.5 thousand million parameters (US billion)
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InstructGPT
Generative Pre-trained Transformer

• InstructGPT is optimised for providing step-by-step instructions


• Cooking, building, DIY 


• Model specs


• 1.3 thousand million parameters (US billion)
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The data used

• Publicly available web pages and proprietary data up to 2021


• Wikipedia


• Common Crawl


• Books and articles
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Source: https://lifearchitect.ai/chatgpt/



ChatGPT
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Why should we care?

• These tools are already imposing challenges in society, including academia
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Potential applications in research

• Data science


• Data harmonisation


• Data processing
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• Programming


• Documentation generation


• Unittest generation


• Code translation
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• Programming


• Documentation generation


• Unittest generation


• Code translation


• Coding itself
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Data harmonisation
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Consulting documentation
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Code explainability

• We can ask Github Copilot and ChatGPT for code explanations. Ex:
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Code explainability
Output from Github Copilot

• Here is the explanation for the code above:


1. The function "measure_rsquared_curve" takes as arguments: the number of 
samples, the covariance matrix, the means of the variables, and the betas of 
the model. 


2. Then, for each noise level (noise in 0:100), the function creates a dataframe 
with the variables x1 and x2, and the outcome LP that is the linear combination 
of the variables plus some noise (rnorm(n(), mean = 0, sd = noise)). 


3. Then, it fits a linear model to the data and measures the R-squared. 


4. Finally, it returns the vector of R-squareds for each noise level.
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Code translation
R to python
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Data science
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Example provided by Santiago: https://twitter.com/svpino

https://twitter.com/svpino


Improving outreach
Image generation with Midjourney

• Prompt: Adhesion modulates cell morphology and migration within dense 
fibrous networks
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Improving outreach
Image generation with Midjourney

• Prompt: Angiogenic Factors produced by Hypoxic Cells are a leading driver 
of Anastomoses in Sprouting Angiogenesis–a computational study
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Improving outreach
Image generation with Midjourney

• Prompt: Van gogh style painting of a black hole with a rotating disk of 
glowing gas
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Kindly shared by Pedro V. P . Cunha



Improving outreach

• Explain complex concepts using plain language
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Limitations

• There is no ground truth


• The models are trained with public available information 


• They have capability to generate fluently well articulated disinformation


• You need knowledge and critical thinking to judge the output


• It does not provide references or can provide made up references
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Limitations

• I asked if they used Reinforcement Learning in ChatGPT
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Limitations

• You said that ChatGPT was not developed with reinforcement learning, but 
your website says the contrary. Which one is true?
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Impact and risks for society

• LLMs can produce convincing and authoritative content 


• Huge potential to be weaponised in an information war
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Impact and risks for society

• Information war existed before AI. Why this is important?
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Impact and risks for society

• Information war existed before AI. Why this is important?


• It’s about scale!


• These operations have a high cost  
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Understanding ChatGPT

• GPT can be implemented under 300 lines of code


• https://github.com/karpathy/minGPT


• You can test other models on huggingface.co
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https://github.com/karpathy/minGPT
http://huggingface.co


Perspectives

• I don’t believe we will be replaced by AI… 
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Perspectives

• I don’t believe we will be replaced by AI… 


• … but we may be replaced by someone else using AI


• The internet changed research methodology forever


• It is likely that another change will happen soon with these tools


• Some valuable skills can become obsolete
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Conclusions

• AI-driven tools have the potential to make our work more efficient


• Many concerns about ethics and intellectual property are still open


• Tools like ChatGPT are not trustworthy, but there are safe use cases
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Thank you!
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