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REFERENCE IN DIALOG

COGNITIVE THEORIES OF MEMORY

Figure 1: Atkinson and Shiffrin’s Multi-store Model of Memory

Figure 2: Baddeley’s Model of Working Memory

PERCEPTUAL GROUNDING
• Exophoric references to referents that are perceptually available, see e.g. [1, 2, 3, 4]
• Enabling a computational model to handle exophoric referents to entities that are no longer per-

ceptually available requires the design of a perceptual memory data structure.
• The design of a perceptual memory data-structure:

1. should all entities that are perceived be entered into this data structure or is there a filtering
process (e.g. an attentional filter)?

2. once and entity enters the perceptual memory is it there indefinitely or can it be forgotten?
3. how does the perceptual memory interact with the linguistic discourse history?
4. how is the perceptual memory structured, for example, is it episodic or monolithic, does it

have a chronological order? . . .

PERCEPTUAL MEMORY: EPISODIC

Figure 3: A frame from the LIVE System [5]

• Each time a frame is rendered a reference do-
main (data structure) that encodes the per-
ceptual information in the frame is created

• Perceptual memory: ref. domains stored in a
chronologic order, memory capacity to hold
3,000 ref. domains, FIFO forgetting policy

• Discourse context: separate to perceptual
memory, similar global structure, new ref.
domains added via reference resolution
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PERCEPTUAL MEMORY: MONOLITHIC
• Kelleher [6] maintains a single global context model, once an entity has been observed a represen-

tation of that entity is introduced into the context model. There is only ever a single representation
of an entity in the context model which stores the physical information and dynamically updated
visual and linguistic salience scores for the entity. Global context model is simply an unordered
set of entity representations. Reference resolution done by calculating an integrated salience score
for each entity, and selecting the entity with the highest integrated score.

DISCUSSION
• The two approaches to perceptual memory episodic and monolithic

1. one focuses on identifying a local context and resolving the reference within that context,
2. the other focuses on creating and continuously evolving a global context model.

• Complementary strengths and weaknesses → likely that a blend of these approaches is necessary.
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