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This poster presents a Neural Network structure can be applied for multiple visual object recognition 

tasks. Object recognition can be done robust and computationally efficient by separating a classical 

Artificial Neural Network (ANN) into a feature extractor and a classifier. The separation is motivated 

by classical object recognition systems that use feature extraction to get a more reliable classification 

result under varying circumstances. The separation is also motivated by biology because in the human 

perception feature extraction is applied in the first layers of processing, in and after the eyes. The 

Feature Extraction Layers (FELs) contain neurons with receptive fields and shared weights. By the 

operations done in a FEL multiple smaller representations of the input are constructed as depicted in 

figure 1. The smaller and invariant features are used by Neural Network Layers (NNLs) to do final 

classification of the input object. 

 

 
Figure 1. Convolutional Neural Network processing for a handwritten digit recognition task 

 
In this work the structure of the FEL layers is modified to reduce the computational workload without 

reducing the recognition abilities. Real world benchmarks like MNIST and NORB show 65 – 83% 

reduction of computational workload with equal or even better recognition accuracy. These results 

enable the use of biologically inspired trainable object recognition systems in consumer applications. 

For example a smart living room that can detect a person in the room by using a camera. This living 

room can recognize the facial expression of the person to adapt to the mood of the person. More 

important, the room can detect if the person is still breathing and if there is a heartbeat. 


