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The Human Mechanlcs Measurement Laboratory

= by Robert Van Vorhis, Dudley S. Chtldress Pty Peng, anid Chomg -Teh Lee
Northwestem University Rehabilitation En gmeermg Program & Pros thetics Research Laboratory

The Human Mechamcs Measurement Laboratory :
- (HMML) was established to provide a facility for quan-
titative measurements dunng activities involving hu- -
' man movement. The capability exists for making mea-

- ‘surements during a range of movement activities that
include walking (as shown in the photograph).

' Data collection is cont'rol'led. thtough'a 486-based ISA

busindustrial computer thatruns either MS- DOSor the
LYNX real-time UNIX operating system Transduction

devices are synchronized using a master crystal which
* is connected to:a timing and control generator (TCG). -

The TCG functions to allow programming of strobes

thatare routed toeach transduction device. By strobmg -
all'devices from: a common source, data is ebtained ina-

' ttme-coherent manner at mdlvtdua]]y controlled sam-
phng rates. . :

--Posrtlon transductron is done using two delfled :

. CODA 3 Movement Momtormg Systems. These sys—

: Educatton NUPOC Gourse Bulleti

1 Review: No Pity,

tems are used together to prov1de sufficient and possn—

- bly redundant information about the spatial position of

~up'toeight markers: Reactlon forces can be measured

~ from two AMTI biomechanics ‘platforms that ate lo-

cated within a raised floor. The raised floor is metal-
surfaced and is interfaced to a system we ‘developed

~ which allows temporal information to be monitored

from up to eight (foot).contacts. Eight channels for

_ analog telemétry are available: Data collection through L

- several other analog and digital channels is-also pos-

* sible. These signals, for example, can come from pres- '

" sure transducers or event swttches :

Some data can be processr:d and dlsplayed as taken in
real time. In addmon the data acquisition: systerm’ 1s '

 Continued on Page2:

 Left Photo: View of Mechanics Meas urernerr-t Laboratory shoiu in '

the metal surfaced- walkway, the biomechanics 'plaffor’ms and the

-~ +wo CODA instruments in the “V" conftgurahon tlrat is used to
: lmprove umque marker Identrﬁcatron -

. Rrght Photo Video frame of umlaremlabove—knee sub]ect durm g_ T
. the prosthetic stance phase. The ﬂoor reaction vector is over!ard as
measured The graph shows the miagnitude of the vertical force )
“duri ng theentirve stance phase with the arrow indicating the instant
that the ptcture is acqmred The two construction lines mrersect af
tke rofation cenrer of fhe four—bar linkage knee. :
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_ HMML, conunued from page1 '

connected via ethemet to the SPARC workstahon re-

sources of the laboratory. Through this, the data can be

further processed and stored and/or displayed using
several methods. Quantitative data can be post-pro-
cessed rapidly and displayed through routines written
to interface with the interactive graphic capabilities of -
the DaDisp analys1s package, We have also integrated
the facility for acquiring video data along with other

quantitative information. Pictureinformation acqmred

~with signal data can then be combined to allow visual- -
ization of the data together. Inthe video figure,animage

is presented concurrent with the floor reaction vector
whichwas presentat theinstantthe picture wassampled.

‘The amputee is wearing a four-bar linkage knee and the -

* picture has been annotated to show the instantaneous

rotation center whichexistsattheintersection of the two )

lines. Thisisactually one of several images thatmakeup

a computer-based movie of the subject’s whole stance -

cycle: The floor reaction and the picture data is com-

bined and allows visualization of the progressionof the

floor reaction—which ehanges in magnitude, apphea-

tion point, and orientation--that acts between theampu-- .

tee and the walkmg surface durmg the stance phase

The HMML is a ]omtly used fae111ty, supported by the |

VA and by NIDRR L A

Ed uca’uon- :

Northwestern Un1vers1ty Med1cal School.
Prosthetlc-Orthohc Center
Bulletm of Courses

_Now éyailable the Bul]etm descrlbes the Center ] cuf;
riculum for the two-semester 1993-1994 school year,

.. Both contmumg educationand certificate programsare

' described.. '
) ) For those 1nterested in 'Cont'inuing education, fourteen
' courses are offered in orthotics, prosthetics; prosthet- -

ics-orthotics, and pedorthics. Courses are geared to the
O&P professmnal rehab clinician, or phys1e1an

For those mterested in pursuing careers as prosthetlsts

ororthotists, the University offersa Certificate Program-
in Orthotics and a Certificate Program in Prosthetics. -

durmg both semesters

To receive. your copy of the Bulletm wrlte or eall the '

: Prosthetic-Orthotic Center
Northwestem University Medical School
345 E. Superior St., 17th Floor
- Chicago, Mlinois 60611 USA -
. Phone (312) 908-8006.

- Puhltshmg by The Blue Nautllus Press Roselle I

Resource Umt o
" First Annual Techmcal Adv1sory Panel Meetmg e
Fifth Annual Consumer AdVISory Panel Meetmg

The Techmcal Advxsory Pane} (TAP} and Consurner -

: Adv1sory Panel (CAP) of the Rehabilitation Engmeer- B
ing Program (REP) met jointly this yearin Chlcago on:
October 2. The newly-formed TAP isanadvisory group - *

C0n51st1ng of O&P professionals. This year marked the =

Dr Lawrence Carlson U’mvers#y of Colorado
"Dr. Richard Foulds, Al DuPont Institute -
‘Dr. Robert Jaeger, lilinois Institute of Technology
Mr. James Kaiser, C.P., Schieck & Siress O&P, Oak Park, IL
Mr. Maurice LeBlanc CP., Stanford University

" Mr. Lawrerice Quigley, C.P.O., Lakeshore O&P, Chmago
Mr. Michael Quigley, C.P.O., Oakbrovk Orthopedic :

Sermces Oakbrook Termce IL

The TAP Wlli be adwsmg the REP on the technlcal-

aspects of research directions during the NIDRR grant

period of 1993-1998. The group will meet formally ;
- yearly and- also on an ad- hoe ba51s o :

consumer input on the newly—awarded NIDRR grant.

~group’s first: meetmg The REPis pleased to welcome ' : N
: the followmg : . . :

The COnsumer Advisory Panel also met to give the REP o

This is the fifth regular meetmg of this group Members L v

of this panel 1nelude

‘Edward Eekenhoff Nahonal Rehabzhtatzon Hosprtal
- Bill Lintz, American Cancer Society

]ohnme Pearson, North Carolina Divrision of Veterans Aﬁarrs

Margaret Pfromumer, TAAD Center '

- Linda Lee Ratto; Rehabilitation Consultant & Author

: Carol Scholar, INTERCORP - L
Hector Torres, University of Tennessee Medtcal Group

Wayne Vercelloth Wisconsin Anipitee Gol f Assn
' - Rose Wilson, COPH :

Director: - Dudley S. Childress, Ph.B. Newsletter Design and - Electromc '
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This.year’s meetings were held in conference areas of

the Rehabilitation Institute of Chicago and the Rehabili- -

tation Engineering Program. On the agenda were tech-

- nical presentations by REP staff, a tour of the Human

‘Mechanics Measurement Laboratory, a site visit to

Northwestern Umver51ty Medical School’s Prosthetic- -

Orthotiec Center, and joint and separate “roundtable”
meetings where panel members could exchange ldeas
w1th REP staff and ameng themselves

' Highlights of the technical presentatiOns includedative

“CAD-CAM socket-mold forming demonstration; alively

. presentahon by Dr. Yeongchi Wu on the “Walkabout,” -
. anew reciprocating gait orthosis; and presentation of * -

results of upper-limb prosthetic studies, including the

~useof direct muscle attachment asa controi methocl for

' 3prostheses 0

Rewew

No Plty People w1th Dlsablhtles _
Forgmg a New Civil Rights Movement

- By Joseph P. Shapzro ©1993, Joseph P. Shapiro. New York

. Times Books. ISBN 0-8129-1964-5. Hardcover,$25.00 {s.

In this provoc’ativeboOk Mr. Shapiro deScribe‘s oneside

. of the disability rights-coin: the right.to be disabled,

period. As he states, “A disability, of itself, is not tragic
“or pitiable —[this] is at the core of the new disability.
" rights movement.” His extensive interviews and case
histories ‘outline the growth of civil rights for the dis-
abled. That persons with disabilities have r1_ghts is a
- fairly new concept, historically. “ According to the think-
ing of the disability rights movement, it is not so much
the disabled individual who needs to change, but

sodety:.Says [a disability rights activist], ‘Disability-
only becomes a tragedy for me when society fails to. .

. provide the things we need to lead ‘our lives—job

opportumtles or barrier-free buildings, for example: It

e

~isnota tragedy to me that I'm living in'a wheelchair.” -

For persons with disabilities, this book may serve asan’ |
affirmation of their own feelings and desires. For the .

studentof history and of civil rights, thisbook can serve

as a reference and as an eye-witmess perspectlve of one-

extreme. For the professional involved in aiding per-
sons with disabilities, this book may cause the disturb-

- ing thought that perhaps services—and research—are o

not needed. Since this book merely describes a perspec-
tive, time and maturity may lead all sides to the conclu-

sion that societal solutions are everyone's responsibil- -
~ Read about state of-the-art advancements in P&O ini this- photo-'

* filled, easy-to-read synopsis. Formoreanformation onreserving your
: copy, contact Bonme at {312) 908-8560. ST E

“ity—and societal problems arenot merely one group ’sfault.
' Ratmg Two stars o

Skallagngg

- By William. Horwood ©I987 Steppenmole Enterpnses

Londor: Penguin Books. Available from SpeczalNeeds Pro]ect ;

(see below). Przce based on xmport costs.

Thls mtrlgumg fictional story brmgs together Arthur, a
boy with cerebral palsy, and his counterpart Esther, a -

brilliantcomputer games specialist, séventy yearsinthe

future. They are united by their Tove of Skallagrigg, a

- mystical being who unites the disabled community

wherever his name is spoken. Esther is detérmined-to_ -
find out who Skallagrigg really is, and in doing so,
growsintoa realization of what her disability keeps her

from doing-—and what it helps her achleve

- You will be uphfted by this book, 1ts Spmtual rnessage

and unilike the book No Pity, your awareness, will be

* . inoffensively heightened and Challenged as to the uni-~
-versal needs of all people, for all peopte aredisabledin . -

some way. Ratmg Five sturs.

o ' Special Needs Project
' Good\'BoOks’ about-Disdbiliﬁes

This very special mail-order source forbooks, operated: -
by Mr. Hod Gray, caters specifically to the needs-and
interests of persons with disabilities and their rehab
care professionals. In correspondence with Mr. Gray he

g _states, “Here are three ways that we are Dbetter [than

other sources for disability-related books]: we'reeasy to

~reach, we're toll-free, we take creditcardsand purchase
“orders, and we ship fast as a bunny. What parent, :

professional, or-inforiation specialist wants to order
blind a book at a time from three, four, or a dozen ~
addresses"‘ I didn’t, so I started Specral Neceds Pro]ect "

Mr Gray s knowledge about books in prmt and hlS -
. enthusiasm are infectious. The Project’s extensive cata-.

log offers a-variety of hard-to-find and special topic

“books and magazines. Book reviews, AppleLink and .
electronic bulletin board services, and catalogs-on-disk

are also available. To find out more, write or phone :

-'Special Needs Project, 1482 East Valley Road, Suite A-

121, Santa Barbara, CA 93108- 1241 telephone (1-800)-‘

o 333 6867 0

Note onr new ratm g system More stars better read mr’f '

: Commg tn.December: .
NU REP'—PRL 1993 -Activities Report

YOLUME 3 NUMBER 3, OCTOBER 1993

. Capabilities 3.



coupon back tor

Norﬂﬁvestem University REP!RéSoﬁrce Unit
345 E. Superior St., Room 1441
- Chicagg, IL 60611 USA

Allaw two ta three weeks for delwery

Send me more 1n.format10n on Iab achvmes

.__ Start my subscription to Capabilities. = o
_ - Send me a P&O Resource Dzrectory (]m'ut T w1th thls _
coupon)

__ Send me the mformahon packets T've checked be}ow

Informatlon Packets (hmtt 5 per coupon)

' | Packets contam a varlety of mformahon rangmg froma .°
| sunplebook listing to book hstmgs pamphlets and arhcle-_

I reprmts

8 O_mck Info Sheet Fundmg Ideas for Prosthehc Orthotic v '

Devmes

. Resouice Unit Information Request.'

© ADA List‘:")f I"l.ib.lsi"cat.iohs_r e Sockets arl

All mformat:on is free Check off what you need and maﬂ thlS t S
: ‘ ' "Above Knee Prosthetics "_ Sports/Recreahon, o

- Bracesand Crufches = 1992 User. Survej} : L
Below Knee Prosthetics " ..~ Support Groups
. _ChoosmgaProsthehst . Teshmorﬁals

- Disability Issues (general) Upper. leb O&P '
. Feet- . L -Videos SRR

_ Hands
- Hip Dlsartlculahon/ Hermpelvectomy
" Lower Limb Prosthetics {genéral)

: Myoelectric Packet

- O&P Schools .
" Orthotics (genera])

Amputation - - .. . P&O-Statistics"-

Children's P&O " - - . Symes

Congenital Conditions Book List

Gait - 0 WhatlsP&zO’f

Lower Limb Orthotics {general) o I
Mediz Kit (tell others about the Resource Umt) B

Publicatiorns for the New Amputee B . ," B
Pain and Phantom Pam - -

Post Polio .
Prosthehcs (genera!)
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