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Joining the Meeting with Avatoars

For human-like natural 
communication:

Perception of gestures, expressions, 
feeling/mental state ………..etc.

Human-brain like electronic systems are essential.



Nano Device Era

• Quantum effect manifest itself
– Enhanced functionality in miniscule devices
– Prodigious amounts of elements in a small 

area
• Stochastic

– Variability problem
• Not for Boolean-logic-based systems 
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Where doggies ?...

Not Boolean logic, but a new 
paradigm in computing is in 

critical demand!!



Automatic Recalling of Past Experience
in Subconscious Processing
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Correlation is the Key Concept

• Correlation to the Past Experience
– Associative memory retrieval
– Recognition & Understanding

• Spatial Correlation of Local Pixel Intensities
– Edge detection
– Image feature representation

• Temporal Correlation of Moving Images
– Motion field generation
– Motion undestnding

etc. etc. etc. ………..



Correlation by Nano Functional Devices
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Correlation by Nano Functional Devices
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“A Psychologically-Inspired Brain Model Architecture for 
Nano Functional-Device-Based Intelligent Systems”
Tadashi SHIBATA, The University of Tokyo
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Horizontal +45 deg. Vertical -45 deg.

T. Shibata, M. Yagi, and M. Adachi, Proc. 2nd Int. Conf. Information Fusion, California, July, 1999.

Projected Principal-Edge Distribution (PPED) Vectors



Applications Examples

Static Image Perception
– Hand-written pattern and character recognition
– Medical radiograph analysis
– Face detection & identification
– Hand gesture recognition
– Landscape recognition

Moving Image Perception
– Ego-motion detection
– Object tracking
– Gesture perception



Cephalometric Landmark IdentificationCephalometric Landmark Identification

In collaboration with Prof. K. Takada, Dept. Dentistry, Osaka University

Location Identification: 100%
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Robustness in Detection

Scaling Rotation Occlusion

“Face” Samples are from 300 Japanese people（HOIP Data Base）“Face” Samples are from 300 Japanese people（HOIP Data Base）





Multi-Resolution Image Perception
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CMOS Image Sensor for 
Variable-Resolution Edge Detection

Employing “Self-Similitude Architecture”
(N. Takahashi et al. ISCAS 2008)



Full Resolution

1/2 Resolution

Light Bulb Imaging (Horizontal Edge)



Light Bulb Imaging



Edge Filtering Images
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Shift & Matching of Directional Edge Histograms
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Chip Measurement Results
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Conclusions

• Nano functional devices for brain-mimicking system.

• “Correlation” by resonance characteristics:
– Associative memory retrieval
– Edge detection, Motion detection
– Image recognition, Behavior recognition

• Unconscious mind processing by massively-parallel 
architectures of nano-functional devices: overall 
judgment of the situation matters (non rigorous logic).

• Conscious mind processing by traditional CPUs.


