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‘SMART’ 
ROBOTIC 
SYSTEM 

Researchers in H
ouston and elsew

here have 
show

n that robotic system
s controlled by the 

user’s ow
n brain activity can help patients 

recovering from
 stroke and other disabling 

injuries. But the dem
onstrations have taken 

place in highly controlled settings, and none 
of the system

s have been approved for use 
in clinics or patient’s hom

es.

An engineer from
 the U

niversity of H
ouston 

is leading a team
 of researchers, healthcare 

providers and industry to fast-track the 
com

m
ercialization 

of 
a 

groundbreaking 
robotic rehabilitation system

. Backed by a 
$750,000 grant from

 the N
ational Science 

Foundation’s Partnerships for Innovation 
program

 (the N
SF PFI program

), the goal is 
to build a system

 that can be approved by 
the U

.S. Food and D
rug Adm

inistration and 
is sturdy, sim

ple and inexpensive enough 
for stroke patients to use at hom

e.

“W
e w

ant to break that w
all betw

een the 
lab and hom

e,” said Jose Luis Contreras-
Vidal, professor of electrical and com

puter 
engineering at U

H
 and co-director of the 

Building Reliable Advances and Innovation 
in N

eurotechnology (BRAIN
) Center, a N

SF-
supported Industry/U

niversity Collaborative 
Research Center based at U

H
 and Arizona 

State U
niversity. “W

e w
ant to build a system

 
that can be used at hom

e w
ith FDA approval.”

The 
N

SF 
PFI 

program
 

allow
s 

academ
ic 

innovators to advance prior N
SF-funded 

research by further developing technologies 
that show

 prom
ise for com

m
ercialization 

and 
societal 

im
pact. 

Such 
technology 

developm
ent efforts benefit from

 industry-
academ

ic collaborations that are needed to 
accelerate the transition of technology from

 
the academ

ic lab to the m
arketplace.

The rehabilitation system
s w

ork by capturing 
electrical activity in the brain, w

hich can be 
translated into m

ovem
ent through the use of 

algorithm
s that decode m

ovem
ent intent from

 
patterned brain activity. Early versions of this 
brain-com

puter interface relied upon a skull 
cap em

bedded w
ith the sensors, but Contreras-

Vidal said any system
 intended for hom

e use 
w

ill have to be far sim
pler for patients to use.

H
e has w

orked for years w
ith TIRR M

em
orial 

H
erm

ann, a nationally ranked rehabilitation 
hospital, 

in 
a 

quest 
to 

design 
m

edical 
system

s that can assist in recovery from
 

strokes and other injuries and illnesses.

O
ther 

partners 
in 

the 
project 

are 
N

ational 
Instrum

ents 
Corp. 

and 
H

arm
onic 

Bionics, 
both 

based 
in 

Austin. 
The 

UH
 

O
ffi

ce 
of 

Intellectual 
Property 

M
anagem

ent 
w

ill 
help 

w
ith com

m
ercialization, and Jeff Feng, associate 

professor for the UH
 Gerald D. H

ines College of 
Architecture and Design w

ho has a background 
in the design of m

edical devices, w
ill w

ork 
w

ith Contreras-Vidal on the headset design to 
optim

ize usability and form
 factor.
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“It has to be very user friendly,” Contre-
ras-Vidal said. The idea is that use of the de-
vice – it w

ill be m
odeled on a sim

ple row
ing 

m
achine and at least initially w

ill focus on 
the upper lim

bs – w
ill prom

ote plasticity in 
the brain and the restoration of m

otor func-
tion. Contreras-Vidal said the sam

e concept 
could apply to the low

er lim
bs to restore a 

patient’s ability to w
alk.

W
hile the w

ork also has applications for vir-
tual reality, gam

ing and consum
er electron-

ics, he said the researchers are focused on 
using it to help people recover from

 stroke. 
It w

ill be tested in the clinic at TIRR before 
being sent hom

e w
ith patients.

“The research team
 of the physical m

edi-
cine and rehabilitation departm

ent is fortu-
nate to be a part of this project, w

hich w
ill 

m
ake a difference and im

prove the quali-
ty of life in stroke survivors,” said D

r. G
e-

rard Francisco, chairm
an and professor of 

physical m
edicine and rehabilitation w

ith 
M

cG
overn M

edical School at the U
niversity 

of Texas H
ealth Science Center at H

ouston 
and chief m

edical offi
cer and director of the 

N
euroRecovery Research Center at TIRR 

M
em

orial H
erm

ann.

“Each year, thousands suffer a stroke w
hich 

can leave them
 facing a long road of reha-

bilitation. By developing this device for use 
at hom

e, it can be an added and convenient 
com

ponent to their rehabilitation journey.”

H
arm

ony Bionics w
ill produce the robot-

ic device, w
hile N

ational Instrum
ents w

ill 
provide a com

pact, em
bedded hardw

are 
solution for the brain-com

puter interface 
system

 and provide technical assistance.

“There is a grow
ing need for accelerating 

the transition to practice of the discoveries 
and innovations that start at universities,” 
said Igor Alvarado, business developm

ent 
m

anager for academ
ic research at N

ational 
Instrum

ents. “This project allow
s us to help 

advance new
 at-hom

e rehab technologies 
for stroke patients by providing the data ac-
quisition and control platform

 to be used in 
prototyping, testing and deploying the new

 
rehab device.”

N
ational Instrum

ents also w
ill oversee a 

national com
petition, w

hich w
ill release the 

researchers’ datasets and encourage peo-
ple elsew

here to suggest im
provem

ents in 
the decoding algorithm

s.

“That’s 
STEM

 
outreach,” 

Contreras-Vidal 
said. “But it’s also citizen-science and ad-
vancing the state of the art.” 
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