
 

 

 

 



 

 

 

 



 

 

 

 



 

 



 

 

 

 



 

 

CPN (COUNTERPROPAGATION NETWORK) REDEFINED 

CPN (Counter propagation networks) are multilayer network based on the 
combinations of the input, output, and clustering layers. The application of counter 
propagation net are data compression, function approximation and pattern 
association. The counter propagation network is basically constructed from an instar 
out star model. This model is three-layer neural network that performs input-output 
data mapping, producing an output vector y in response to input vector x, on the basis 
of competitive learning. The three layer in an instar - outstar model are the input layer, 
the hidden(competitive) layer and the output layer. 

There are two stages involved in the training process of a counter propagation net. 
The input vector is clustered in the first stage. In the second stage of training, the 
weights from the cluster layer units to the output units are tuned to obtain the desired 
response. There are two types of counter propagation net: 

1. Full counter propagation network 

2. Forward-only counter propagation network 

 

Full counter propagation network: 

Full CPN efficiently represents a large number of vector pair x:y by 
adaptively  constructing a look-up-table. The full CPN works best if the inverse function 
exists and is continuous. The vector x and y propagate through the network in a 
counterflow manner to yield output vector x* and y*. 

Architecture of Full CPN: 

The four major components of the instar-outstar model are the input layer, the instar, 
the competitive layer and the outstar. For each node in the input layer there is an input 
value xi. All the instar are grouped into a layer called the competitive layer. Each of 
the instar responds maximally to a group of input vectors in a different region of space. 
An outstar model is found to have all the nodes in the output layer and a single node 
in the competitive layer. The outstar looks like the fan-out of a node. 



 

Forward-only Counter propagation network: 

A simplified version of full CPN is the forward-only CPN. Forward-only CPN uses only 
the x vector to form the cluster on the Kohonen units during phase I training. In case 
of forward-only CPN, first input vectors are presented to the input units. First, the 
weights between the input layer and cluster layer are trained. Then the weights 
between the cluster layer and output layer are trained. This is a specific competitive 
network, with target known. 

Architecture of forward-only CPN: 

It consists of three layers: input layer, cluster layer and output layer. Its architecture 
resembles the back-propagation network, but in CPN there exists interconnections 
between the units in the cluster layer. 

 

 

 



REFERENCE 

 

David, Wolpert (1992). "Stacked generalization". Neural Networks. 5 (2): 241–259. 

CiteSeerX 10.1.1.133.8090.  

 

Bengio, Y. (2009-11-15). "Learning Deep Architectures for AI". Foundations and Trends in 

Machine Learning. 2 (1): 1–127. CiteSeerX 10.1.1.701.9550.  

 

Deng, Li; Yu, Dong; Platt, John (2012). "Scalable stacking and learning for building deep 

architectures" (PDF). 2012 IEEE International Conference on Acoustics, Speech and Signal 

Processing (ICASSP): 2133–2136.  

 

Werbos, P. J. (1988). "Generalization of backpropagation with application to a recurrent gas 

market model". Neural Networks 

 

R. J. Williams and D. Zipser. Gradient-based learning algorithms for recurrent networks and 

their computational complexity. In Back-propagation: Theory, Architectures and Applications. 

Hillsdale, NJ: Erlbaum, 1994. 

 

Mass, Wolfgang; Nachtschlaeger, T.; Markram, H. (2002). "Real-time computing without 

stable states: A new framework for neural computation based on perturbations". Neural 

Computation.  

 

Kemp, Charles; Perfors, Amy; Tenenbaum, Joshua (2007). "Learning over hypotheses with 

hierarchical Bayesian models". Developmental Science. 


