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Tolman et al (1946) showed that rats can take a shortcut even if it is an inexperienced path
for the rat. It is considered that rats have the Cognitive Map and use it to make adequate paths
for the goals. However, there are two problems from the angle of the mathematical model of the
Cognitive Map. (1) How is the Cognitive Map, as allocentric spatial information, generated from
rat’ s egocentric visual inputs? And (2) how does the Cognitive Map adapt itself to environmental
change?

In this paper, we propose two mathematical models that are (1) the model which generates the
Cognitive Map as allocentric spatial information from the model’ s egocentric visual inputs
and from the model’ s actions, and (2) the model which makes episodic memories and edits those
in order to adapt itself to several maze tasks including environmental change. The first model
(1) generated the Cognitive Map through the model’ s exploratory behavior and took an
inexperienced shortcut like Tolman’ s experiment. The model needed the neurogenesis for
acquiring a universal rule in the navigation and avoiding incorrect learnings. The second model
(2) edited episodic memories to realize adaptation of several types of environmental change
We propose three types of edit of episodic memories, that is, concatenation, hierarchization,
and reverse-replay. Each type could adapt three types of environmental change, that is,
deterministic change, stochastic change and spatial expansion.

We conclude that (1) the allocentric spatial information and the navigation like the Cognitive
Map does is generated through integration of egocentric visual input and behavior, and (2) the
Cognitive Map adapts various environmental change through edit of episodic memories
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