Finding 12: Spatial Reference Signal
Architecture

Statement

The nervous system organizes spatial reference signals in multiple frames (egocentric,
allocentric, allocentric-dynamic) that must be coordinated and can shift during injury
and recovery.

Mechanism

The nervous system maintains spatial reference signals in three frames:

e Egocentric: Relative to the body (e.g., arm position relative to torso)
e Allocentric: Relative to the environment (e.g., body position relative to court)

¢ Allocentric-Dynamic: Relative to moving objects (e.g., body position relative to
opponent)

The nervous system must maintain all three frames simultaneously and coordinate
them. The specific organization of these frames—their relative salience, their
integration, the speed of shifting between them—determines spatial awareness and
movement accuracy.

Spatial reference signal architecture shifts during injury and recovery. An injured
athlete must reorganize their spatial reference signals around new constraints. This

reorganization can be deliberately guided to produce superior spatial awareness post-
recovery.



Key Implications

e Spatial awareness is trainable: Depends on organization of spatial reference
signal architecture

e Athletes with superior spatial awareness have efficient spatial reference
signal architecture: Not innate talent, but trainable skill

e Injury recovery is opportunity for spatial reorganization: Can produce
superior spatial awareness

Practical Applications

1. Train egocentric spatial awareness (body position and coordination)
2. Train allocentric spatial awareness (position relative to environment)

3. Train allocentric-dynamic spatial awareness (position relative to moving
opponents)

4. Integrate all three frames into coordinated spatial performance

Competitive Context

Elite athletes move efficiently around the court, position themselves optimally relative
to the opponent, and adjust positioning fluidly. This is a result of well-organized
spatial reference signal architecture, not innate talent.

Study 001 — Control Loop Framework Research
The Unfinished Athlete — Scott Felluss, PhD



