A Fragment-Based Memory Model of Saccadic Vision
We describe a computational model of saccadic visual memory applied to the task of facial recall.  Human visual sensory input uses a discrete sampling technique (saccades) to represent the continuous external environment.  Each saccade provides a mixed-resolution, quasi-stationary snapshot of a visual scene to the striate cortical areas and the brain recreates spatially and temporally smooth perceptions and memories by combining these visual fragments.  We model this integration of saccades in a facial recall task by selecting fixation points based on low-level saliency of a face image.  The discrete visual samples from fixation points are stored at multiple resolutions during the memory process to create a kernel density estimate of the studied faces, distinct from all previous memories.  These visual fragments are then integrated and compared to new fixations during recall.  Using an abstract memory space where fragments are stored as activation patterns with no knowledge of their temporal or spatial origin, we demonstrate that our model achieves human levels of performance on standard psychological memory tests of facial recall and recognition.
