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Introduction

Image courtesy: https://www.google.com/imghp?hl=en

o Applications of AI systems – omnipresent but Sub-optimal

o Human-AI collaborative systems
o Harness the complementary strengths of AI and humans  

• Quantitative abilities of AI systems 
• Cognitive capabilities of humans

How do we improve the performance in 
such systems??
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• Assumes an expert performing the experimentations
• Incorporation of the expert knowledge 
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knowledge evolves 
over time
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Approach

Human-AI Collaborative Bayesian Optimisation

How to incorporate such fluid knowledge in Bayesian optimisation??  

o Human-AI Teaming (HAT) Bayesian optimisation
• Correction of the current recommendation 
• Specification of good regions and bad regions

o These tasks do not add a significant overhead on the expert

o Extra expert information incorporated into the model selection
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Framework

Human-AI Teaming – Rectifying Recommendation (HAT-RR)

o Correct previously suggested observation
o Expert observations

• Reflects full or partial knowledge of the kernel 

o Model selection process
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Framework

Human-AI Teaming – Distance Maximisation (HAT-DM)

o Expert inputs good and bad regions – reflection of expert’s acquisition function

o A bi-objective optimisation problem
1. Maximise log-likelihood 
2. Define a new co-objective with constraints 
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Compromising Threshold

Framework

Human-AI Teaming – Distance Maximisation (HAT-DM)

o Expert inputs good and bad regions – reflection of expert’s acquisition function

o A bi-objective optimisation problem
1. Maximise log-likelihood 
2. Define a new co-objective with constraints 

such that 
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Experimental Results

HAT-RR HAT-RR 
(KFO)

HAT-DM 
(KFO) STD-BO STD-MOD

Squared Exponential
Kernel

Squared Exponential
Kernel

KFO Tuned Kernel

Variants for Comparisons
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Experimental Results

HAT-RR HAT-RR 
(KFO)

HAT-DM 
(KFO) STD-BO STD-MOD

Squared Exponential
Kernel

Squared Exponential
Kernel

KFO Tuned Kernel

Synthetic Experiments

o Multi-dimensional synthetic benchmark functions
• Ackley 1D, Gramacy & Lee 1D, Branin 2D, Oscillator 2D, Hartmann 3D and 5D

o Plot simple regret        after                   iterations

Variants for Comparisons
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Experimental Results
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Experimental Results

Real-world Experiments

o Multi-dimensional datasets from UCI repository:           Train/Test splits
o C-SVM with RBF kernel to minimise classification error.



Questions?

Email: aanjanapuravenk@deakin.edu.au



Thank 
You!!
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