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COGNITIVE TECHNOLOGY AND  

ENGINEERING APPLICATIONS  

ÅEngineering problems have been solved, unsolvable 

for decades : 
 

ÅPatterns under noise  

ÅTracking moving objects under noise  

ÅIntegrating signals from multiple sensors  

ÅBig data  

ÅLearning and recognition of situations  

ÅFinancial predictions  

ÅData mining in disparate data sources  

ÅNEXT (ñrealò Big data) 

ÅCorrelation of genes and diseases beyond 1 gene  

ÅAdaptive cybersecurity  

ÅEvolution of languages and cultures  



THE ULTIMATE BIG DATA PROBLEM  

THE MIND  

ÅMathematical models, attempted since the 1950s  
 

ÅMechanisms of  
- Instincts, emotions, concepts, hierarchy  

 

ÅHigher emotions and cognition  
- The knowledge instinct  

- Abstract concepts  

- Beautifu l 
 

ÅLanguage and cognition  
- Interaction between L & C  

- Emotions of speech prosody connect L & C  

- Music emotions  

üUnify psyche divided by L  
 

ÅFew principles explain much about the mind  



MATHEMATICAL MODEL OF CONCEPTS  

ÅConcepts are models of objects (memories)  
 

ÅPerception: match memories to sensor patterns  
 

 

ÅMathematical description: dynamic logic (DL)  

- DL is a process -logic, ñfrom vague to crispò 

- Vague representations match visual perceptions  
 

 

ÅExperimental proof  

- Imagine an object (with closed eyes), it is vague  

- Open eyes, crisp perception takes 0.6 sec  
- M. Bar et al, 2006, PNAS; fMRI experiments at Harvard Brain Imaging Center;  

- vague ~ unconscious  
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DYNAMIC LOGIC ILLUSTRATION  

perception / detection of objects below noise  

CC, unsolvable for decades, Big Data in ñsimpleò perception 
S/N ratio improved by 100 times  



 

SITUATIONS (Big Data)  
RANDOM ORDER 
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Situations (random) 

each situation is a collection of objects  

only few are relevant 



 

 LEARNING SITUATIONS  
SORTED DATA  

o
b

je
c
ts

 

Situations (sorted) 

the DL algorithm found situations and relevant objects  

unsolvable since the 1970s 


