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UC President visits the

system’s ‘mother lode’

A busy couple of days for Robert Dynes
on his swing through Berkeley

By Bonnie Azab Powell
PUBLIE AFFAIRS

“This is like o vacaton,! UC
President Robert Dynes tald ¢ lab-
ful of Berkeley sclentists and engi-
neers alter they'd made presenta-
vons to him based on the univer-
sitys top tesearch elforts. “You
have no idea how fun this is lor
me" His energy seemed genuine,
remarkable in light of the fact that
he was only two-thirds of the way
through a grueling  two-day

_leassapeun b b sl i i os B ckielise -

Cabinet members brought up
some of their immediate challenges,
inchading how 1o retam [aculty n
am arid budger climate, with salaries
becoming less competitive; the
effect of the Bay Areak high cost ol
comstruction on the looming declk-
et of retrohis and modernization
efforts needed to upgrade Berkeleys
aging campus; and how to [oster a
better' public understanding of the
UC admission process

Dynes then met with studen
leaders [rom| the ASUC, the Rally

Conmarnitiee o Boali Hall Scéhoal ol

Botanical booster
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Berkeley grad

UC Berkeley -and FedEx Corp: have
agreed to fund jointly special Fulbright
research abroad fellowships [or advanced
graduate students, resolving a controversy
thal erupted last month when the WS
Department of Education declared the appli-
cation deadline had been missed

FedEx will contribute approximately
hall the anticipated financial need lor the
[ellowships. Chancellor Robert Berdahl
stated that the balance of the hunding will
come from the campuss [ellowship
endowment

students to receive Fulbright funding

Through @ collaborative eHort hetween
FedEx, Berkeley, and Gov. Amold Schwar
zenepger, a solution was found to assist with
the funding of the Fulbright awards [ollow-
ing a special review of the Berkeley applica-
ions put in place by the Fulbright
Scholarship Board.

“The eare and coneern for these students
showm by FedEx and Gov. Schwarzenegger is
tremendously impressive,” smd Berdahl.

The U.5: Department of State’s Burean of
Educatonal and-Culiural Alfairs {5 managing
a- special veview of applications  from

Berkeley graduate students. The review will
acdhere 1o the fgorous Fulbright puidelines,
therehy providing. recipients a [ellowship
that will carry the Fulbright name and
prestige

The Fulbright board recommended the
separate: review of the Berkeley applicants,
but required that funding tor any lellowships
awarded net come from Fulbrght unds
FedEx and campus officials agreed on this
solution, which places the studenis’ interesi
[irst and foremost at this entical tme in then
CATCETS.

The announcement concludes a story that
began in January when the Department of
Education, ruled that when the Berkeley
applications were not picked up on time, the
application deadline was technically missed
and that there would be no recourse for the
students,

Last year, 30 Berkeley graduate students
applied for Fulbright grants, and half the
students were awarded [fellowships, Agaim
this year, 30 students from a pomber ol
felds were applying for fellowships for the
2004205 school year,

Campus researchers developing robotic exoskeleton

that can enhance human strength and endurance

By Sarah Yang
PuBLIC AFFAIRS

The mere thoughy ol hauling a 70-
pound pack across miles of rugged
tertdin or up 30 fights ol stairs is
enough to evoke a grimace in eyen
the budiest individuals, But break-
through robotics research at Berkeley
could ‘soon’ bring welcome reliel —
n the form of a sell-ppwered
“exoskeleton” that would effectively
take the load off peoples backs.

“We set oul-loitreate an exoskele-
ton that comhines & human contral
system withe robotic muscle,” says
Homayoon Kazeroond, professor of
mechanical engimeering and director
of the campus Robotics and Human
Engineering Laboratory, "We've 'de-

giomeel s evetem bo 1SS EEOnoEic .

pack whilie lecling as

put out a highrise blaze, or by rescue
warkers Bringing in foed and first-
aid supplies: Lo areas where vehicles
cannot enter,

“The fundamental technology
developed here can also be - devel-
oped to help people with limited
muscle ability to walk optimally,”
says Kazeroonl.

The researchers point our that the
human pilot does not need a joystick,
button, or spectal keyboard to “drive”
the device. Rather, the machine ‘s
designed so that the pilot, who
reqires ng special fraiming 10 oper-
ate iL, becomes an integral part of the
exoskeleton. I the Berkeley experi-
ments, the human pilot moved abent
a room wearing the 100-pound
exoskeleton and o 70-pound back-
= |-

da o distribute the weight so little Lo
no lead is imposed on the wearer
The engineers point out that while
the exoskeleton does the heavy 1ili-
ing, the human contributes to the
balance. “The pilotis not ‘driving’ the
exoskeleton,” says Kazerooni: “In-
stead, the control algonthms i the
computer are constantly calculating
how 1o move the exoskeleton so that
it moves in concert with the human,”
“Wee dre taking preat pains to make
this as practical and robust as passi-
hle [or the wearer,” savs Kazerooni
“Seyeral engineers around the world
are working on motorized exaskele-
tons that can' enhance lhuman
strength, but we've advanced our
design to the point where a ‘pilet’
could strap on the external metal
[rame and wallk jn figure ecights




Campus researchers developing robotic exoskeleton
that can enhance human strength and endurance

By Sarah Yang
PUBLIC AFFAIRS

The mere thought of haulinga 70-
pound pack across miles of rugped
terrain or up 50 flights of stairs is
enough to evoke a grimice in even
the hurliest individuals, But break-
through robotics research at Berkeley
could soon biring welcome relicl —
in the fomm of a sell-powered
“exoskeleton” that would effectively
take the load off peoples backs.

MWeseroul tocreate an exoskele-
ton that combines a human control
syatem with robotic muscle,” says
Homayoon Kazerooni, professor of
mechanical engineering and direcior
ab the campus Rabotics and Human
Engineering Laboratory. "We've de-
signed this system Lo be ergonomic,
highly maneuverable, and technical-
by robust, so the wearer can walls,
sguat, bend, and swing from side 1o
side without noticeable reductions
in agility The human pilot can also
step over and under obsiructions
while carying equipment and sup-
pligs."

The Berkeley Lower Extremity
Exoskeleton (BLEEX), as its ollicially
called, consists ol mechanical meral
leg braces that are connected nigidly
to the user al the feetand, in order 1o
prevent -abrasion, more compliantly
elsewhere. The deice includes a
power unlt and & backpack-like
frame used to carmy a large load.

Such a machine could hecome an
invaluable ol for anyone who needs
to travel long distances by oot with a
heavy lpad. The exoskeleton could
eventually be used by army medics
carrying injured soldiers off a batle-
field, by firelighters hauling their
gear up dozens of flights of stairs o

put out a highrise blaze, or by rescue
warkers bringing in food and first-
aid supplies to areas where vehicles
Cannot enter.

“The: hindamental technology
developed here can also be devel-
oped  to help people with [imired
muscle abiliy o walk optimally,”
says Kazerooni

The researchers point out that the
human pilot does nol need a joystick,
button, or special keyboard to "drive”
the device: Rather; the machine is
designed so that the pilot, who
requires no special traiming o oper-
ate it, becomes an integral pan of the
exoskeleton. In the Berkeley experi-
ments, the human pilor moved abaut
a ropme wearing the  100-pound
exoskeleton and a 70-pound back-
pack while feeling as il he were lug-
ging a mere 5 pounds

The user steps inwo a pair-ol mod-
ified Army boots thar are then
attached 1o the exoskeleton. A pair of
metal leps [rames: the outside of a
persons leps (o facilitate ease ol
movement. The wearer then dons the
exoskeleton’s vest, whicliis attached
to the backpack frame and engine. If
the machine runs out of fuel, the
exoskeleton  legs can be easily
removed so that the deviee converts
tova large backpack

More than 40 - sensors and
hydraulic actuatars form a local area
netwark (LAN] [or the exoskelelon,
[unctioning much like a human nery-
ous system. The sensors, including
some embedded within the shoe
pads, are constantly providing infr-
mation to the central computer brain
s0 it can adjust the load based upon
what the human'is doing. When it is
turned on. the exoskeleton is con-
stanily calculating what 1w needs 10

dor 1o distribute the weight so little to
no load is imposed on the wearer,

The engineers point out that while
the exeskeleton does the heavy: Bt
ing, the: human coniributes 1o the
balance. “The pilot 15 not ‘deving’ the
exoskeleton,” says Kazerooni, “ln-
stead, the control algorithms i the
computer are constantly calculating
how to move the exoskeleton so that
it moves in concert with the human.”

“We are taking great pains to make
this as practical and robust as possi-
ble for the wearer," says Kazeroani.
“Several engineers around the world
are working on motorized exoskele-
tons that can enhance human
strength, but welve advanced our
design to the point where a ‘pilot’
could strap on the external metal
frame _and walk in figure eights
around & room. Mo ong else has dong
that."

Appropriately, the first step in the
praject (funded by the Defense
Advanced Research Projects Agency)
bepan with researchers analyzing the
human siep. They gathered informa-
ton about how people walk and
move — including the promilsive
force and torque needed from the
ankles and the shock -absorbing
pawer ol the kness — so they could
adapt the exoskeleton to awide range
of narural human movements.

“Many scientists and engineers
have heen attempting to build a
robotic strenpth-enhancing device
sinee the 19505, and they've failed,”
says Kazerooni. "I is only through
recent engineering breakthroughs
that this dream is now becoming a
realiny”

For information on the Berkeley
Human Engineering Laboratory, go
to www.ane. berkeley.edu/hel

UC Berkaley photo

Attached rigidly at the feet
and more compliantdy clse-
where, the Berkeley Lower
Extremity Exoskeleton
(BLEEX) could lighten the
load borne by soldlers, fire-
fighters, rescue warkers —
anyone who must earry heavy
loads over long distances,

Director,

University Communications
Karen Holtermann (642-0703)
ksh@tpaurel berkeleyvedn

Editor
Jomathan King (643-4654)
jkEpa urel. berkeley.edu

Associate Editor

Cathy Cockrell {643.09259




