
Artificial Neural Networks: 
Oscillations, Chaos, and 

Sequence Processing 
 
 
 

Lipo Wang and Daniel L. Alkon 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEEE Computer Society Press 

1993 



 
Contents 

 
Introduction 
1 
 
Modeling of a Neural Pattern Generator with Coupled Nonlinear Oscillators 
8 
 
Neural Nets for Adaptive Filtering and Adaptive Pattern Recognition 
18 
 
9 other sections not shown 
 
 
 
Paperback: 127 pages 
Publisher: IEEE Computer Society (September 1993) 
Language: English 
ISBN-10: 0818644702 
ISBN-13: 978-0818644702 
Dimensions: 0.5 x 8.5 x 10.8 inches 
 
 
 
 
Common terms and phrases 
 
activity Adaline adaptive filter amplitude analog Artificial Neural Networks associated attractor 
bifurcations brain cells channels chaos chaotic dynamics circuit clusters coherence complex 
connection strengths correlation corresponding cortex coupled coupled oscillators curve delay 
line desired response digit dynamic system equations example excitatory feature detectors 
feedback Figure fractal Freeman frequency fully connected network function G-cell heart rate 
Hopfield IEEE inhibitory initial conditions input pattern interaction layer mechanisms mitral cells 
network model neural oscillators neural systems neurons noise nonlinear olfactory system 
oscillators output parameters pattern recognition period period-doubling bifurcations phase Phys 
plot points postsynaptic potential presented Proc properties pulse quantized random receptive 
fields receptors Recognition Accuracy recognition units rhythmic scale sensory shown in Fig 
simulation slow synaptic spatial speech recognition stable stimulus synaptic components synaptic 
connections temporal threshold transition values vector visual weights  
 



 
 
 

Purchase it from Amazon.com 
 
http://www.amazon.com/exec/obidos/ASIN/0818644702/avsearch-bkasin-20/104-3538181-5663
139  
 

 
 
 
 
  

http://www.amazon.com/exec/obidos/ASIN/0818644702/avsearch-bkasin-20/104-3538181-5663139
http://www.amazon.com/exec/obidos/ASIN/0818644702/avsearch-bkasin-20/104-3538181-5663139


References 

1. L.P. Wang and John Ross, "Chaos, multiplicity, crisis, and synchronicity in 
higher-order neural networks," Phys. Rev., vol. A44, pp. R2259-2262, 1991. 

2. L.P. Wang and John Ross, "Variable threshold as a model for selective attention, 
(de)sensitization, and anesthesia in associative neural networks," Biological 
Cybernetics, vol. 64, pp. 231-241, 1991. 

3. L.P. Wang and John Ross, "Synchronous neural networks of nonlinear threshold 
elements with hysteresis," Proceedings of the National Academy of Sciences 
(USA), vol. 87, pp. 988-992, 1990. 

4. L.P. Wang, E.E. Pichler, and John Ross, "Oscillations and chaos in neural 
networks-an exactly solvable model," Proceedings of the National Academy of 
Sciences (USA), vol. 87, pp. 9467-9471, 1990. 

5. L.P. Wang and John Ross, "Interactions of neural networks-models for distraction 
and concentration," Proceedings of the National Academy of Sciences (USA), vol. 
87, pp. 7110-7114, 1990. 

6. L.P. Wang and D.L. Alkon, "Oscillations, chaos, and sequence processing in neural 
networks: an introduction," in Artificial neural networks: Oscillations, chaos, and 
temporal sequence. L.P. Wang and D.L. Alkon (eds.), IEEE Computer Society Press, 
1993, pp. 1-7, USA. 

7. L.P. Wang and D.L. Alkon, "Temporal processing with a biologically based artificial 
network," in Artificial neural networks: Oscillations, chaos, and temporal 
sequence. L.P. Wang and D.L. Alkon (eds.), IEEE Computer Society Press, 1993, pp. 
91-96, USA. 

8. L.P. Wang and John Ross, "Physical modeling of neural networks," in Methods in 
Neuroscience, Computers and Computations in the Neurosciences, Vol.10, P. M. 
Conn (ed.), Academic Press, San Diego, USA, 1993, pp.549-567. 

9. L.P. Wang, "A general design for temporal sequence processing using any 
arbitrary associative neural network." in Artificial Intelligence: Sowing the Seeds 
for the Future. Zhang, C., Debenham, J., and Lukose, D. (Eds.), World Scientific, 
Singapore, pp.403-410, 1994 

10. L.P. Wang and D.L. Alkon, "A general design for temporal processing by 
associative neural networks.", Soc. Neurosci. Abstr. vol. 19, p. 792, 1993 

11. L.P. Wang, "Spatio-temporal sequence processing in neural networks." in 
Symposium on Brain and Computation (Invited) (July 6-10, 1993, Shanghai, 
China).  

12. L.P. Wang and D.L. Alkon, "Effects of noise in training patterns on the diluted 
Hopfield neural network." in Towards the Future: The Third International Conf. 
Young Computer Scientists. (J.P. Wu et al, Eds., Tsinghua University Press, Beijing, 
1993) pp. 3.15-18. 



13. L.P. Wang and D.L. Alkon, "Processing temporal sequences with a 
biologically-based artificial network." in Towards the Future: The Third 
International Conf. Young Computer Scientists. (J.P. Wu et al, Eds., Tsinghau 
University Press, Beijing, 1993) pp. 3.31-34. 

14. L.P. Wang and John Ross, "On dynamics of higher order neural networks: 
existences of oscillations and chaos," Proc. International Neural Network 
Conference (Kluwer Academic Publishers, Paris, 1990), pp. 945-947. 

 
 


	References

