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Face variability is an ubiquitous burden for automatic and human face recognition (Jenkins, R., White, D., Van Montfort, X., & Burton, A. M., 2011; Burton, A. M., 2013). Averaging of multiple images of a person face has been proposed as a mental representation of familiar faces (Jenkins, R., & Burton, A. M., 2011; Burton, A. M., Jenkins, R., & Schweinberger, S. R., 2011), but is not informative of the natural variability of the distribution of faces. We show that using several selectively-built average representations of every individual overcomes the global average of all pictures in automatic and human face recognition. We calculate the average images of several clusters of every subject images, built using k-means over a low number of Principal Component Analysis (PCA) coefficients in order to get a number of average images that maximize between-cluster variability and minimize-within cluster variability. 

In Simulation 1, three selectively-built average representations overcome the global average in an automatic face recognition task by PCA (Turk, M., & Pentland, A., 1991).

Two experiments were carried in order to assess the role of multiple averages in familiar face representation. In Experiment 1, the most chosen images by participants in a likeness task among nine images of celebrities were nearer to their corresponding cluster average than to the global average. In Experiment 2, the weight of one component in every cluster average and in the global average was varied, subjects detecting more frequently the cluster average change.
 A third experiment was carried to know what kind of representation yields better recognition of unfamiliar faces. Experiment 3 was a face identification task with a target picture and several alternative representations of the face to be checked, simultaneously shown in the computer screen. Alternative representations included a global average, three cluster averages, three randomly built averages and three single images. Results in the mismatch condition show a superiority of cluster averages over all other representations for unfamiliar face identification, including the proposed single images condition for face identification in security checks (White, D., Burton, A. M., Jenkins, R., & Kemp, R. I., 2014).
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