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INTRODUCTION: Humans can perceive social interactions from natural as well as from 

schematic stimuli, as shown by the classical experiments by Heider and Simmel (1944). The 

neural circuits underlying this visual function remain completely unknown, and it has been 

suggested that the recognition of such stimuli is based on high level probabilistic inference. 

We present a simple neural model that is consistent with the basic facts known about neurons 

in the visual pathway that recognizes social interaction from naturalistic as well as from 

abstract stimuli. In addition, we present an algorithm for the generation of highly-controlled 

stimulus classes of naturalistic and abstract social interactions. Such stimuli are critical for 

electrophysiological experiments that clarify the underlying mechanisms.  

METHODS: The model consists of a hierarchical shape-recognition pathway with partial 

position invariance that is modeled using a deep neural network (VGG16), followed by an 

estimation of the relative instantaneous positions and orientations of moving agents, which 

are then robustly tracked and encoded by a population code in a Dynamic Neural Field, see 

Fig.1. The relative positions, velocities and accelerations of moving agents are computed in a 

top level module, employing gain-field mechanism which is followed by the classifier of the 

interactive behaviors. The stimulus synthesis algorithm is derived from dynamic models of 

human navigation (Fajen & Warren, 2003, Warren, 2006) which are combined with methods 

for computer animation of quadrupedal animals.  RESULTS: The model successfully 

reproduces results of Tremoulet and Feldman (2000) on the dependence of perceived 

animacy of moving agents on their motion parameters and the body axis. Classifying abstract 

stimuli consisting of moving geometrical figures generated by the algorithm, we found highly 

reliable classification of 12 action categories. The model reproduces this classification and in 

addition can recognize interactions from real movies showing interacting animals. The most 

distinctive three behavioral classes scored better than 71% in terms of the true positive rate. A 

score for the different classifiers for 6 types of interactions is presented in Table 1. The 

model makes predictions about the behavior of a variety of different neuron classes, which 

can guide the analysis in ongoing physiological experiments. CONCLUSION: Simple neural 

circuits combined with learning are sufficient to account for simple forms of social 

interaction perception in real and artificial stimuli.  
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Classifier Accuracy

Linear SVM 99.0%

Gaussian kernel SVM 96.3%

LDA 94.7%

KNN 94.7%

Nonlinear LDA 94.3%

Neural Network 94.0%

Table 1. Performance of the neural 

model using different types of classifiers 
at thehighest hierarchy level for 6 social 
interaction classes that are frequently 
used in psychophysics. 

Figure 1. Neural model architecture extending the standard model of the visual pathway  

by neural circuit that analyze perceived agency and classify social interactions.  

Mid-level features recognized by first 5 layers of VGG16 (Simonyan & Zisserman,  

2014).This module is trained for the agents of simplified geometric shapes and for  

the realistic animal characters. Positions and orientations of interacting agents are  

generated based on a modification of a human navigation model (Fajen & Warren, 2003).  

An RBF network is used for shape, position and orientation recognition. A Neural Field 
stabilizes the tracking of the agents and their orientations in the video sequence.  


