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How neuroscience changes lives

Parkinson’s Disease patient’s life normalized with a neurostimulator.

Can also help patients with severe cases of depression, OCD, and PTSD.



What is neuroscience?

Study of the brain
OK, but how?

How to get from Psychology to
Neuroscience?

o Bio/chem degree helps

o Math and stats help

o Programming helps

o Experience with patients

What if you don’t have any of this?
o Get research experience!
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M) Crack or updatss

Proceedings of the Human Factors and Ergonomics Society 2019 Annual Meeting
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Martina K. Holleam & James D. Miles
Department of Psychology
California State University, Long Beach, CA, USA

Partially automated vehicles, in which automation performs parts of the driving task, introduce new challenges of automation
monitoring and human-automation teaming to the driving experience. We describe a new method for measuring whether operators
mentally represent automated task performance using a version of the joint task-switching (JTS) task paradigm. In the JTS task, an
operator and a teammate take turns performing two intermixed tasks. Following takeover from the teammate, task-switching costs
(slower responses following a task switch vs repetition) indicate that the operator mentally represents the teammate’s performance.
We measured performance following task switches and repetitions with and without a takeover from automation. Switch costs
disappeared following takeovers, indicating a lack of representation of the prior automated task. We discuss how task switch costs
following takeovers can serve as indircct measures of whether operators mentally represent automated task performance in mixed
automation situations.

INTRODUCTION
Automated machines such as surgical robots, self-driving

vehicles, military drones, and planet explorers fulfilltasks that

are designed to make human lives more convenient, efficient,

performance during takeovers from the automation
(Parasuraman, 2008; Ness, 2016; Muir, 1994; Adams &
Bruyn, 2003). The cognitive and affective aspects of trust stem
from knowledge about the target of trust and specific

pective Memory Differences for Self versus Automation
in a Driving Task
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My work after graduating college

Alzheimer's disease

How does cognition change with age?

tlearn new things




How do we see and remember our everyday life?




Studying Memory formation

TIVERTON DRIVE




Studying Memory enhancement




Intro to Sensory Perception

My current work

VN Exploring stimulation parameters and individual differences in

amygdala-mediated memory modulation
M. K. HOLLEARN, L. BLANPAIN?, J.R. MANNSS, S.B. HAMANNS, K. B!J»}tl;l:hmﬁossn D. DRANEX, J.M. CAMPBELL?, K.L. WAHLSTROM', L. T.WILLIE*S, (JN][VERSITY
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Background
* Deep brain stimulation (DBS) has been successfully at treating drug-resistant
neuroloica condion ke Prinson's Disess or Major Depressve Disorder!
+ Human DES has inthe MTL ls0 shown premise for memry modiistion, nd
ont which have

P
shown mixed results In memory enhancement. 22456

+ The amygdala has been mainly ignored in human DBS studies despice ts
established role in emotional memory modultion.”®

(BLA)
electrcal stimultion enhances memory in rodents?" and humans without
eliciting an emotional response. !

prior amygdala stimulation.
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[Amygdala stimulation will modulate memory retrieval at the
one-day delay.

Intro to Sensory Perceptiol

Factors contributing to memory modulation
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Methods

Participants
31 patients (1% femile: MSD=34(12)FSIQ = 87(17) with Intractable drug-resistant
P (EEG)

Results continued

+ Strength of posiive response to prior amygdsla stimulation was Influenced by
and baseline

epilepsy in the Emory University

+ Indvidual in
+ No eplleptiform activity or stimulation awareness was elicited by the somulation

Semuation did not evoke any subjective emorional arousal In patients
Stumulaton parameters examined: Duration, Timing relative to stimulus, and Location
within the BLA
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Results

Bulding onto our p found I-cay
delay (but not immediate delay)for previously sumulated objects compared to previously
not stimulated objects

No Stmuation +Stmulation o

capaciny).

+ We found no differences becween the various stimulation parameters
(duration or timing relative t0 stimuius).

+ We found no differences in scmulation-relaced memory enhancement based
on the hemisphere of the stmuisted amygdal.
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Thank you!
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Ways to study Cognitive Neuroscience
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Neurophysiology = visualizing neural responses
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Single unit or multi unit &
fMRI

Methods
° EEG
° SEEG
° ECoG
o fMRI
° MRI
° PET
° DTI
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The power of brain stimulation — face perception




The power of brain stimulation — smiling/laughing




