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Who	am	I?	 Dr.	Julia	A.	Scott
4D structural atlas of the developing 
rhesus monkey brain

4D morphometric analysis of 
developing human brain

Morphometric analysis in 
developmental disorders

Neuro-anatomical correlates of 
aging and degeneration

“Harnessing	medical	imaging	across	
the	lifespan	to	model	age-related	

changes	in	the	brain.”	



What	is	bioengineering?

Source:	U	of	Tennessee,	Institute	of	Biomedical	Engineering

Source:	Rutgers BME



Put	your	dominant	hand	behind	your	back,	then	try	one	of	these	
actions:
1. Take	the	cap	off	of	a	marker
2. Try	writing	your	name	with	your	remaining	hand
3. Try	to	open	something	with	a	zipper
4. Shake	hands	with	someone
5. Open	a	screw	top	water	bottle
6. Lift	a	chair
7. Tie	up	your	hair

Let	us	try	something

Source:	Ottoblock



Neuroprosthetics

Source:	The	Scientist



EMG	Signal

Muscle	Contraction Muscle	Relaxation



Neuroprosthetics:	Human-Human	Interface



Neuro-
prosthetics

Electrophysiology

Robotics

Electrical 
Engineering

Surgery

Psychology

Computer 
Science

What	skills	are	needed?



Wireless	Cortically	controlled	systems

Exoskeletons	for	paralysis

What	is	next?

Source:	Johns	Hopkins	Applied	Physics	Laboratory

Bidirectional,	Myoeletric,	Haptic	Systems

Source:	Ripple



What	is	next?

Source:	BrainGateSource:	Nature	Video

Cortically	controlled	systems

And	then…	Wireless controlled	systems


