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Episodic Memory is an important aspect of humans as well as believable artificial agents. 

Human memory is by no means “perfect” but subject to flaws and the research on natural 

“human-like imperfect” memory in artificial agents which includes phenomena such as 

reconstructive retrieval, false memory and forgetting is still in its infancy.  

 

The computational framework for episodic memory modelling, DyBaNeM proposed in this 

thesis unites episodic memory abilities and activity recognition algorithms to provide a novel 

and timely contribution to the respective research area. The Hierarchical Dynamic Bayesian 

Networks provide a feasible platform for encoding, storage and retrieval of episodic memory 

events. 

 

The thesis provides a comprehensive review of episodic memory models for IVAs. 

 

However, I suggest to the candidate to provide more insight on why each model was 

included, i.e. adding a “Justification/Comparison” axis to Section 2.2, basically a 

more elaborated version of Section 2.7.2. This would help to clearly define the 

candidate’s own contributions. For example: How do the reviewed models differ from 

the proposed model? What inspirations were drawn from the models if any? Why 

were features in the existing models which address the same problems less preferable 

to the ones in the proposed model? Which existing features are adopted? 

 

In general, the thesis is well written. The problem is well defined and design algorithms 

vigorously presented. The theoretical and technical discussions are sound as far as I could 

judge. The arguments and decisions are backed up by relevant references and explanations. 

 

The framework employs episodic schemata with probabilistic representation and can apply 

any DBN architecture with nodes that represent observations and hidden states of an episode. 

Two architectures for schemata representation discussed were CHMM that counts sufficient 

statistics from observed nodes and AHMEM that utilises an Expectation-Maximisation 

Algorithm to learn unobserved nodes. The encoding process computes a list of mems on a 

daily basis according to the agent’s perception through repeated inferences and uses KL 

divergence to measure surprise. Two strategies, RMaxS and RMinOS were presented. The 

mems are stored in LTS, indexed based on developer requirements and forgotten over time. 

These mems can then be retrieved through cue prompts for reconstruction when combined 

with the schemata. Abstraction of the events is possible due to the hierarchical organisation 

of the memory. 

 

In terms of encoding, can the candidate elaborate on why a constant number of mems 

were being encoded for each day rather than a variable number of mems which is 

more analogous to human memory encoding?  



 

The work is supported by various experiments in synthetic domain as well as more realistic 

intelligent virtual agent domain. The implications of the experiment results were extensively 

discussed. Detailed instruction on how DyBaNeM can be used by a third party developer was 

also provided. 

 

As the experiments use simple examples with a single level of episodes, can the 

candidate please comment on how the efficiency and performance of DyBaNeM 

different algorithms will change with more levels of episodes? 

 

Some minor comments: 

 

Please be consistent in the use of reference labels throughout the thesis, e.g. use only 

either Sec. or Section to refer to Section, not both. Another example is Req. or 

Requirements.  

 

Additionally, please state in Section 1.3 that questions a) and b) as well as features 1-

5 are the requirements that will be referred to in the latter sections of the thesis, 

maybe distinguish between the two? Questions a) and b) were mentioned as 

requirements in Section 4.2 but in the rest of the thesis, requirements refer to 1-5 

which was quite confusing. 

 

In summary, the thesis is a piece of significant work in the area of episodic memory research. 

The amount of work reported in this thesis is of substantial theoretical and technical level. 

Additionally, it has been in parts presented to the artificial intelligence community and has 

been positively accepted and cited.  

 

Rudolf Kadlec has demonstrated his capability to perform independent scientific research 

work that is well perceived by highly competitive research community. Hence, I 

recommend, subject to satisfactory performance at the viva that Rudolf Kadlec be 

awarded the title of a doctor of philosophy (Ph.D). 
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