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50 YEARS AGO

BIOLOGY IN 1954 AT CALTECH

“ Approximately a hundred academic staff members were 
responsible for the research, teaching, and other activities of 
the Division of Biology in its twenty-seventh year of existence.  

Research problems ranged all the way from the chemistry of 
Los Angeles smog to investigations of the integrative 
mechanisms of the cerebrum….

An important addition to the faculty of the Division was made 
in the appointment of Dr. Roger Sperry as Professor of 
Psychobiology…. “

From the Division of Biology 1954 Annual Report 



October 1954









MOBILE IN VIVO
BRAIN SCAN SYSTEMS 

PHASE I, II, & III
A RESEARCH PROJECT

AT THE

Jet Propulsion Laboratory
OF THE

California Institute of Technology

SPONSORED BY

Advanced Brain Technologies
and

Some Government Agency



TASK PLANS OUTLINES

PHASE I (FUNDED BY ABT)

• LITERATURE SEARCH

• FORM TECHNICAL WORKING  
GROUP

• INITIAL SYSTEMS ENGINEERING  
(EEG / IR Probes and RDBMS)

• WRITE REPORT



PHASE II – EEG ($ 425 K PROPOSED – FY 2006 – NIH)

• CONTINUE LITERATURE SEARCH

• CONTINUE SYSTEMS ENGINEERING

• INVESTIGATE MOBILE IN VIVO EEG

• PROOF OF CONCEPT DEMO (Lab Bench)

• ENGINEERING DESIGN (If POC is success)

• WRITE A REPORT



PHASE III- IR ($ 450 K PROPOSED FY 2006-7  NIH)

• CONTINUE LITERATURE SEARCH

• CONTINUE SYSTEMS ENGINEERING

• INVESTIGATE MOBILE IN VIVO IR

• PROOF OF CONCEPT DEMO (Lab Bench)

• ENGINEERING DESIGN (If POC is success)

•WRITE A REPORT



THE GOOD – THE BAD – THE UGLY
(OR..  WHAT CAN GO VERY WRONG OR VERY RIGHT)

FUNDING – FUNDING – FUNDING

TECHNOLOGY READINESS

PROJECT PRIORITIES

MINIMUM/MAXIMUM STRATEGIES

FUNDING – FUNDING – FUNDING



MAJOR RESEARCH MILESTONES
• CHARACTERIZE AND MODEL THE BRAIN

• CHARACTERIZE AND MATHEMATICALLY 
MODEL THE BRAIN’S EVOKED POTENTIALS 

(Magnetic – Electrical – Spectral)

• CHARACTERIZE AND MATHEMATICALLY 
MODEL CONDUCTION AND DIFFUSION 
CHARACTERISTICS

• CHARACTERIZE AND MATHEMATICALLY 
MODEL EXISTING AND NEW SENSOR SYSTEMS 
TO DETECT EVOKED POTENTIALS

• PUBLISH AND PATENT TECHNOLOGIES 



MAJOR RESEARCH MILESTONES
• CHARACTERIZE AND MODEL THE BRAIN

• CHARACTERIZE AND MATHEMATICALLY 
MODEL THE CONDUCTION AND DIFFUSION

• CHARACTERIZE AND MATHEMATICALLY 
MODEL THE BRAIN’S EVOKED POTENTIALS

• CHARACTERIZE AND MATHEMATICALLY 
MODEL NEW SENSOR SYSTEMS TO DETECT 
EVOKED EEG AND IR POTENTIALS

• PUBLISH AND PATENT TECHNOLOGIES
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TECHNOLOGIES





BRIEF COMMUNICATIONBRIEF COMMUNICATION
Robustness of Multiplicative Processes in Auditory Spatial Robustness of Multiplicative Processes in Auditory Spatial 
Tuning Tuning 

JosJoséé Luis Luis PePeññaa and Masakazu and Masakazu KonishiKonishi
Division of Biology 216Division of Biology 216--76, California Institute of Technology, Pasadena, California 76, California Institute of Technology, Pasadena, California 
91125 91125 
Auditory spaceAuditory space--specific neurons in the owl's inferior specific neurons in the owl's inferior colliculuscolliculus selectively respond to selectively respond to 
the direction of sound propagation, which is defined by combinatthe direction of sound propagation, which is defined by combinations of ions of interauralinteraural time time 
(ITD) and level (ILD) differences. Mathematical analyses show th(ITD) and level (ILD) differences. Mathematical analyses show that the amplitude of at the amplitude of 
postsynaptic potentials in these neurons is a product of two compostsynaptic potentials in these neurons is a product of two components that vary with ponents that vary with 
either ITD or ILD. Temporal correlation in the fine structure ofeither ITD or ILD. Temporal correlation in the fine structure of signals between the signals between the 
ears is essential for detection of ITD. By varying the degree ofears is essential for detection of ITD. By varying the degree of binaural correlation, we binaural correlation, we 
could accurately change the amplitude of the ITD component of pocould accurately change the amplitude of the ITD component of postsynaptic stsynaptic 
potentials in the spacepotentials in the space--specific neurons. Multiplication worked for the entire range of specific neurons. Multiplication worked for the entire range of 
postsynaptic potentials created by manipulation of ITD. postsynaptic potentials created by manipulation of ITD. 
Key words:Key words: auditory; binaural; sound localization; multiplication; barn owauditory; binaural; sound localization; multiplication; barn owl; l; 
interauralinteraural correlationcorrelation
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SAMPLE RESEARCH SUMMARIES

• Neural perception - mechanisms for visual-motor 
integration, spatial perception and motion…

• Efficacy and adaptation in parietal local field potentials 
used in a brain machine interface for cursor control…

• Modeling extracellular electrical stimulation of un-
myelinated axons by symmetric bipolar current pulses…

• Robustness of multiplicative processes in auditory spatial 
tuning..

• Dendritic spine motility: Analysis and Experiments…

• A novel approach for the identification of locally 
synthesized proteins in neuronal dendrites…



MAJOR MILESTONES
• CHARACTERIZE AND MODEL THE BRAIN

• CHARACTERIZE AND MATHEMATICALLY 
MODEL THE BRAIN’S EVOKED POTENTIALS

• CHARACTERIZE AND MATHEMATICALLY 
MODEL THE CONDUCTION AND DIFFUSION

• CHARACTERIZE AND MATHEMATICALLY 
MODEL NEW SENSOR SYSTEMS TO DETECT 
EVOKED EEG AND IR POTENTIALS

• PUBLISH AND PATENT TECHNOLOGIES
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