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1   Introduction 

Episodic memory (EM) is an umbrella term for memory systems that operate with 
representations of personal history of an entity. The content of EM is related to par-
ticular places and moments, and connected to subjective feelings and current goals.  

Recently, it has been argued that EM is one of the key components contributing to 
believability of intelligent virtual agents (IVAs), at least when agents interact with 
humans for more than a couple of minutes, because it allows the user to understand 
better the agent’s history, personality, and internal state: both actual state and past 
state [e.g. 2, 5]. Technically, the EM is merely a data structure for loss compression of 
the flow of external events. The EM cannot be implemented as a pure log/video, be-
cause these are bad data structures (including human level). Why are they bad? First, 
they produce too large data. Second, they are not well organised with respect to future 
possible queries: neither a log nor a video have appropriate indexes in terms of data-
base systems. A better approach is needed. 

2   Overview of Our Model 

We have started to pursue a systematic research on episodic memory for IVAs, be-
ginning with investigating a single episodic memory module, what we now call the 
core, and continuing with widening the core by adding new subsystems that modulate 
the core and/or other subsystems. The core has been already presented [3]. It is a 
hierarchically organised memory for complex events (e.g. cooking a dinner) that can 
happen in large environments (house), and the IVA with the core can live in its world 
over long intervals (weeks). The memory features a gradual forgetting mechanism. 
For example, the IVA can originally remember that it was cooking a goulash yester-
day morning, including all subtasks, but later forget the subtasks, keeping only the 
high-level information about the cooking. The forgetting is based on the age of epi-
sodes and their emotional salience. Thanks to the core, the agent can express itself, 
i.e. to answer questions such as: “What did you do yesterday between t1 and t2?”. 

The core has been extended with several memory appendages recently. First, the 
IVA can now express itself in a given number of sentences: “What did you do yester-
day between t1 and t2? Summarise in 3 sentences.” Second, instead of using exact time 
for dating episodes, which is not plausible, the memory now can learn human-like 
notions of time such as “after breakfast,” “late afternoon,” “when tired after lunch” 
etc. based on the history of the agent’s interaction [4]. This part of the memory also 
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allows the agent to adapt to temporal time shifts like a change of time zone. Addition-
ally, thanks to this component, similar episodes can be blended in some situations; 
e.g., an agent who was watering a garden every evening cannot recall details of any 
particular watering episode when cued by time, but it can recall both that it was wa-
tering evenings last week and some detail of each watering when cued with time plus 
other details of the episode. Third, the memory has now a new module for represent-
ing long-term information about possible objects’ locations in a familiar environment. 
This module is presented elsewhere [1], suffice it to say here that the module solves 
the issue of plausible estimation of possible objects locations, of those objects that are 
passive but can be moved by external forces beyond the agent’s capabilities (e.g. a 
pen is moved by a fellow agent and put elsewhere). Finally, we have been implement-
ing a module for plausible subjective representations of proximal space; basically 
intermediate-term allocentric and egocentric representations of locations of objects in 
the IVA’s immediate surrounding. Our preliminary results suggest that our model will 
be able to organise some psychological data [e.g. 7, 6]. 

While the memory core and the timing module were investigated in a 3D world, 
other modules have been tested only in a 2D world. The most notable future works 
include porting all the modules to the 3D world, development a mechanism for emer-
gence of false memories, and development a component for reconstructing high-level 
goals of a human user from the flow of the user’s atomic actions. Without it, the 
memory is not able to represent efficiently what human users do in virtual worlds.   
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