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PROVIDENCE RESTAURANTS
2010 American Society of Biomechanics
August 18-21, 2010

COFFEE
e  Starbucks (in Biltmore Hotel)
11 Dorrance St. (401) 490-4495
e  Dunkin' Donuts (1 block from Convention Center)
66 Fountain St. (401) 521-6913
e  Tazza Caffe (also serves food and alcohol; 3 blocks from
Convention Center)
250 Westminster St. (401) 421-3300
BREW PUBS

Trinity Brewhouse (2 blocks from Convention Center)
186 Fountain St. (401) 453-2337

Union Station Brewery (1 block)

36 Exchange Terrace (401) 274-2739

RiRa Irish Pub (1 block)

50 Exchange Terrace (401) 272-1953

The Wild Colonial (12 blocks; pool & darts)

250 South Water Street (401) 621-5644

Harry’s Bar & Burger (4 blocks)

121 North Main Street (401) 228-7437

PROVIDENCE PLACE MALL (1 block from, and connected to, RI
Convention Center through Westin Hotel on Third Level)

Food Court, 3" Level (burgers, pizza, Indian, Chinese,
Japanese, Italian, Subway, etc.)
Joe's American Bar & Grill

Ground level (401) 270-4737
Fire + Ice

Ground level (401) 270-4040
Cheesecake Factory

Ground level (401) 270-4010
Uno Chicago Grill

Ground level (401) 270-4866

OTHER RESTAURANTS CLOSE TO CONVENTION CENTER

Agora (in Westin Hotel; breakfast, lunch and dinner)

One W. Exchange St. (401) 598-8011

Fleming’s Prime Steakhouse & Wine Bar (in Westin Hotel;
expensive)

One W. Exchange St.
Luxe Burger Bar (1 block)
5 Memorial Boulevard (401) 621-5893
McCormick & Schmick's Seafood (in Biltmore Hotel)
11 Dorrance St. (401) 351-4500

(401) 533-9000

FEDERAL HILL
A superb Italian restaurant district is located on Atwells Ave. and Spruce St., just west of the Convention Center (all price ranges). Federal
Hill is close in distance, but on the other side of the Rte. 95 highway. Really worth a trip by taxi or on foot.

BROWN UNIVERSITY AREA
Many eateries are clustered around Brown University, particularly on Thayer and Hope Streets (1.2 miles from Convention Center).
Notable eateries: Kabob and Curry (Indian) at 261 Thayer St. (401) 273-8844, East Side Pockets (Middle Eastern) at 278 Thayer St. (401)
453-1100, Nice Slice (Pizza) at 267 Thayer St. (401) 453-6423, and Sawadee (Thai) at 93 Hope St. (401) 831-1122. Wickenden St. (0.5 mi
south of Brown, 1.2 mi from Convention Center) has many restaurants and art galleries.

OTHER RESOURCES
e 7-Eleven Convenience Store (3 blocks from Convention Center)

25 Dorrance St (401) 351-6287

ECLECTIC

Murphy's Deli & Bar (1 block from Convention Center)
100 Fountain St. (401) 621-8467

Capital Grille (1 block; very expensive)

One Union Station (401) 521-5600

Ardeo (Mediterranean; 1 block; somewhat expensive)
One Union Station (401) 351-1400

Fatty McGee's Dublin Pub (2 blocks)

55 Union St. (401) 831-3288

Cuban Revolution (3 blocks from Convention Center)
50 Aborn St. (401) 331-8829

The Restaurant at AS220 (4 blocks)

113 Empire St. (401) 831-3663

The Red Fez (6 blocks)
49 Peck St.

Tini (4 blocks)

200 Washington St.

(401) 272-1212

(401) 383-2400

FINE DINING

Pot Au Feu (5 blocks from Convention Center)
44 Custom House Street (401) 273-8953
Bacaro (12 blocks from Convention Center)
262 South Water Street. (401) 751-3700
Gracie's (4 blocks from Convention Center)
194 Washington St. (401) 272-7811
Local 121 (4 blocks)

121 Washington St.

Bravo Brasserie (4 blocks)
123 Empire St.

New Rivers (8 blocks)

7 Steeple St.

Mill's Tavern (8 blocks)
101 North Main Street (401) 272-3331
Hemenway's Seafood Grill and Oyster Bar (10 blocks)
121 South Main Street (401) 351-8570

Ten Prime Steak and Sushi (6 blocks)

55 Pine St. (401) 453-2333

Cav (1 mile from Convention Center)

14 Imperial Place (401) 751-9164

Al Forno (1.2 miles from Convention Center)

577 South Main St. (401) 273-9760

(401) 274-2121
(401) 490-6112

(401) 751-0350

e CVS Pharmacy (Providence Place Mall; 1 block from, and connected to, Rl Convention Center)

Ground level (401) 270-4440

Check out the “Program” section of the website for a detailed map of Providence restaurants and bars:
http://brown.edu/Conference/American_Society_of Biomechanics/index.php



Welcome Fellow Biomechanists

On behalf of the ASB executive board, Brown University, Rhode Island Hospital, and the many
people who have worked to make this conference happen, we would like to wish you a very
hearty welcome to Providence! We are delighted to host the 34th Annual Meeting of the
American Society of Biomechanics!

Participation in this year’s conference has been strong following a trend that reflects the growing
strength of the Society and of biomechanics research. Nearly 500 abstracts were submitted from
researchers across the U.S. and 20 countries, from which 104 were selected for podium presentations
and 357 for poster presentations. The meeting also includes four timely symposia, exciting keynote
and award presentations, networking opportunities, interactive tutorials and lab tours. It is sure to be
a stimulating, fun and productive four days — a moveable feast for biomechanists!

Brown University and Rhode Island Hospital are delighted to host this year’s meeting. In Providence,
biomechanics research is a collective enterprise with ongoing collaborations between investigators

at several institutions, including Brown University, Rhode Island Hospital, and the Providence VA
Medical Center. The interdisciplinary nature of the field is reflected in the diversity of departments
with active biomechanics research programs, ranging from Orthopedics, to Ecology and Evolution-
ary Biology, to Computer Science. We hope you will have a chance to visit the campus and tour a lab
while you are here. We are excited to bring such an important event to our community.

The Society and its Annual Meeting are run solely with volunteer labor. Each year, members’ efforts
allow us to enjoy conferences that are home-grown, friendly, and accessible - “the NPR of meetings,”
as one member put it. Many people and institutions deserve our heartfelt gratitude for making this
conference possible.

First, the ASB Executive Board and the staff at Brown Conference Services provided invaluable advice
and support regarding the mechanics of conference planning and organization, abstract reviewers spent
many hours evaluating submissions, and numerous student volunteers have graciously (if not willingly)
agreed to provide support before and during the meeting. We are grateful for all of their efforts.

In addition, several local institutions provided critical financial support: The Department of Ortho-
paedics, the Warren Alpert School of Medicine at Brown University, the Center for Restorative and
Regenerative Medicine at the Providence VA Medical Center, and Rhode Island Hospital. We also
gratefully acknowledge support from NIAMS and NBIB at the NIH.

And finally, it is you, the meeting participants, who make the event a worthwhile endeavor. We thank
you for submitting abstracts, presenting talks and posters, participating, and enjoying this event!

We're confident you’'ll enjoy our Renaissance City, as well as the stimulating company of your fellow
biomechanists. Enjoy Providence - take a Gondola ride, dine al fresco on Federal Hill, visit Brown’s
green, hug a Mr. Potato Head. We are glad to have you here, and we hope the week provides you with

inspiration, companionship, and lifelong memories.

Sincerely,

J.J. Trey Crisco and Thomas Roberts Douglas Moore Darryl Thelen
Meeting Co-Chairs Head Local Organizing Committee Program Chair




The Meeting and
Program Committees

ASB Meeting Committee

Elizabeth L. Brainerd, Ph.D. « Susan E. D’Andrea, Ph.D. «
Alena Grabowski, Ph.D. « Sharon Swartz, Ph.D.

ASB Local Committee

Emily Abbott « Koosha Aslani « Liz Drewniak « Arlene Garcia
« Nick Gidmark « Michelle Gosselin « Eni Halilaj « Cally
Harper « Robert Kambic « Sarath Koruprolu « Dennis Kwon e
Scott McAllister « Andrew Matson « Danny Miranda « David
Paller « Tara Patterson « William Pfaff « Emilia Raimondo «
Mike Rainbow e Dale Ricks o Joel Schwartz « Matt Shalvoy e
Jody Soares « Beth Therrien « Natalie Wilhelm « Matt Williams

ASB Program Committee

Ahmet Erdemir e Ajit Chaudhari « Alaa Ahmed « Alejandro
Espinoza Orias « Amy Silder « Andrew Karduna e Anita
Vasavada « Brian Umberger « Chris Hass « Craig McGowan e
Daniel Herman « Don Anderson e Elizabeth Hsiao-Wecksler

« Eric Kennedy « Erika Nelson-Wong « Fan Gao « Francisco
Valero-Cuevas « Gregory King « Gregory Sawicki « Heidi-Lynn
Ploeg « Huub Maas « Jae Kun Shim e Jason Scibek o Jian Liu o
Jill McNitt-Gray o Jill Schmidt e Jinger Gottschall « Katherine
Saul Holzbaur « Kimbery Edginton Bigelow « Kotaro

Sasaki « Kristian O’Connor « Kurt Manal « Laura Wojcik e
Laurel Kuxhaus « Martin Tanaka « Michael Hahn « Michael
Madigan « Michael Pavol « Naira Campbell-Kyureghyan « Nils
Hakansson e Patrick Sparto  Paul Ivancic « Richard Hughes o
Rob Siston « Samuel Ward « Sang Wook Lee « Silvia Blemker

« Srinivas Tadepalli « Steven McCaw « Tamara Bush « Walter
Herzog « William Ledoux  Yu Shu

Assistants to the Program Chair

Robert Bradford  Laura Chernak « Carrie Francis « Amy Lenz
« Jen Sanfilippo « Anne Schmitz

ASB Executive

Committee

President: Tom Buchanan, University of Delaware
President-Elect: Jill McNitt-Gray, University of Southern

California
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Past-President: Irene Davis, University of Delaware

Treasurer: Paul DeVita, East Carolina University
Treasurer-Elect: Gary Heise, University of Northern Colorado
Secretary: Michael Madigan, Virginia Tech

Program Chair-Elect: Wendy Murray, Northwestern
University

Education Committee Chair: Nick Stergiou, University of
Nebraska at Omaha and University of Nebraska Medical
Center

Communications Committee Chair: Zong-Ming Li,
Cleveland Clinic

Meeting Chairs: J.J. Trey Crisco and Thomas Roberts
Program Chair: Darryl Thelen

Newsletter Editor: Michelle Sabick, Boise State University

Student Representative: Becky Fellin, University of Delaware

Meeting Sponsor
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Meeting Information at a Glance

Conference Location

All of the academic meeting events (podium presentations,
posters, mentoring sessions, etc.) will be held on the fifth floor
of the Rhode Island Convention Center (RICC). Only the wel-
come receptions, banquet, and lab tours will be held off-site.

Registration

The registration desk is located on the 4th floor of the RICC.
Registration will be staffed on Wednesday from 10:00 a.m. to

6:00 p.m., and Thursday and Friday from 8:00 a.m. to 5:00 p.m.

ASB Executive Board/Exhibitor’s Reception
Wednesday, August 18, 5:30—6:00 pm
Danforth Room, RISD Museum

Attendance limited to ASB Executive Board, Exhibitor
Representatives, and Organizers of the 2010 and 2011 Annual
Meetings of the ASB.

General Opening Reception
Wednesday, August 18, 6:00-8:00 pm
Main Gallery, RISD Museum

Attendance is open to all meeting delegates, staff and exhibitor
representatives

See Social Program (next page) for details.

Exhibitor Booths

Exhibitor booths will be located in the foyer of the main Ball-
room (Halls A, C & E).

Exhibitors’ Presentations

The exhibitors will be afforded the opportunity to make brief,
technical presentations highlighting the use of their devices/
technologies for basic biomechanics research. All exhibitor
presentations will be held in Room 555A. The schedule for
the exhibitor presentations will be posted at the meeting,
and a paper copy will be included in the handouts distrib-
uted at registration.

Poster Presentations

There will be two formal poster sessions: Thursday, from
4:30 p.m. to 6:00 p.m. and Friday from 4:30 p.m. to 6:00
p-m. Odd-numbered posters will be presented on Thursday
afternoon and even-numbered posters will be presented on
Friday afternoon. At least one named author is required to

be present at each poster during its designated poster session.
Light refreshments (antipasto, cheeses, veggies, crackers,
fresh fruit) and a cash bar will be available during the two
formal poster sessions.

Podium Presentations

Each presenter is allotted 10 minutes for the presentation and
5 min for discussion. Due to time constraints, speakers will not
be allowed to use their own computers for podium presentations.
Speakers must upload their presentations to conference com-
puters on the day prior to their talk. The speaker ready room
(558B) is available from 10:00 a.m.-5:00 p.m. on Wednesday,
and from 8:00 a.m. to 5:00 p.m. on Thursday and Friday.

Breakfasts
7 a.m. Thursday, Friday and Saturday

Seasonal fruit bowl, freshly baked muffins, English muffins
and bagels served with butter, cream cheese, jellies and pea-
nut butter. Coffee, decaf, tea, orange and apple juice.

Coffee Breaks
AM (Thursday, Friday and Saturday)

Coffee, decaf, tea, orange and apple juice, and assorted pastries.

PM (Thursday and Friday)

Assorted snack bars, whole fruit and fresh coffee.

Lunches
12:30 Thursday and Friday

Box lunches will be provided. There will be a choice of turkey,
ham or grilled vegetable wrap. All lunches will include chips,
whole fruit, a jumbo cookies for dessert and a beverage.

Banquet

Friday, August 20, 6:00—10:00 pm

A traditional Rhode Island Lobster Boil will be held at the
Herreschoftf Marine Museum and America’s Cup Hall of Fame
in Bristol, Rhode Island (see page 5 for more details).

Buses will depart from Sabin Street in front of the Rhode Is-

land Convention Center (RICC) starting at 5:45 p.m., and will
return to the RICC at approximately 10:30 p.m.

Internet Access

Free wireless access will be available in two “hotspots” within
the Rhode Island Convention Center (RICC): The Terrace
Café and Rotunda (see RICC map on page 40). If you want
the abstracts with you during the meeting you are encouraged
to download the Proceedings ahead of time.




Networking and
Professional
Development

Diversity Luncheon
(Thursday, August 19, Room 557, 12:30—1:30 pm)

An open discussion regarding diversity-related issues and
personal experiences and how they impact the careers of
minority biomechanists. Reservations are required as seating
is limited. Contact: Sai Vikas Yalla (yalla@uwm.edu).

Student Mentoring Roundtable
(Thursday, August 19, Room 557, 6:15—7:15 pm)

This session is designed to create a casual atmosphere where
students can ask questions and gain insight from world-class
researchers. Past mentoring sessions have included discus-
sions about CVs, finding the right job, contract negotiation,
networking at ASB, and research in industry versus academia.
This session is separate from ASB’s one-on-one mentoring
programs, and students may attend this session without
participating in the mentor program. Contact: Becky Fellin
(fellin@udel.edu)

Junior Faculty Mentoring Roundtable
(Thursday, August 19, Room 555B, 6:15—-7:15 pm)

This mentoring session is intended to provide junior faculty
and postdocs “best practice” tips for being successful in
research, teaching, and service (and life away from the lab).
A panel of distinguished senior faculty members represent-
ing diverse fields within biomechanics and a variety of
career stages will help lead discussions. Contacts: Liz Hsiao-
Wecksler (ethw@illinois.edu) and Kim Edginton Bigelow
(bigeloke@notes.udayton.edu)

Women in Science Breakfast
(Friday, August 20, Room 557, 7:00—8:00 am)

This breakfast is an informal, enjoyable gathering with other
women members of ASB. Come and catch up with old friends
and meet some new ones! Reservations are required as seat-
ing is limited to 100 conference attendees. Contact: Becky
Fellin (fellin@udel.edu)

o Located at 20 North Main Street, The Museum of Art at

Social Program

Opening Reception — RISD Museum
(Wednesday, August 18, 6:00—7:30 pm)

the Rhode Island School of Design, also known as the
RISD Museum, is Rhode Island’s leading museum of fine
and decorative art, housing a collection of 84,000 objects of
international significance. It is southeastern New England’s
only comprehensive art museum and is accredited by the
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American Association of Museums.

o The Opening Reception will be presented by the Artists at

RISD Caterers, and will feature a selection of locally-inspired
hors d’ oeuvres, wine, beer and non-alcoholic beverages.

« During the reception the entire Museum will be available to
ASB Meeting Attendees

Banquet — Herreshoff Marine Museum
(Friday, August 20, 6:00—10:00 pm)

o Herreshoff Marine Museum/America’s Cup Hall of Fame
Bristol, RI

o The Herreshoff Marine Museum/America’s Cup Hall of
Fame is dedicated to the education and inspiration of the
public through presentations of the history and innovative
work of the Herreshoff Manufacturing Company and the
America’s Cup competition.

« The Museum, bordering beautiful Narragansett Bay, in
Bristol, Rhode Island, is one of the nation’s most important
historic maritime treasures. The museum regularly hosts
classic yacht regattas, sponsor symposia on classic yacht
design and restoration, and operates an outstanding sailing
school for youth and adults.

o The banquet will include a classic Rhode Island Lobster
Boil, prepared by legendary Newport caterer T.R. McGrath.
The menu will include Quahog chowder, “stuffies;” steamers,
mussels, assorted vegetables and dip, garden salad, lobster,
barbecued chicken, potato salad, watermelon, brownies
and cookies (and a vegetarian pasta option), as well as free
beer, wine, soda and water.

« Busses depart from the RICC, 1 Sabin Street, beginning
at 5:45 p.m.

5k River Run
(Saturday, August 21, 7:00 am)

Join us Saturday, August 21st at 7 am for the 2nd Annual

ASB sk race. The course will take you on a tour through

the historic streets and along the waterfront of Downtown
Providence. The run will start and finish in the same location
within walking distance of the conference hotel and conven-
tion center. Check out the website for course details and get
ready for some friendly competition. See the ASB Providence
2010 web site for updates.




Instructions for Presenters

Poster Presentations

Posters can be mounted on free-standing poster boards with
either push pins or Velcro tabs (please bring your own pins or
tabs). Posters should be mounted by 8:00 a.m. on Thursday,
August 19th. Posters are to be removed by 2:00 p.m. on Satur-
day, August 21st. Any posters not removed will be discarded.

There will be two formal poster sessions: Thursday, from
4:30 p.m. to 6:00 p.m. and Friday from 4:30 p.m. to 6:00 p.m.
Odd-numbered posters will be presented on Thursday after-
noon and even-numbered posters will be presented on Friday
afternoon. At least one named author is required to be pres-
ent at each poster during its designated poster session. Light
refreshments (antipasto, cheeses, veggies, crackers, fresh
fruit) and a cash bar will be available during the two formal
poster sessions.

Tutorials

Wednesday, August 18

12:30-2:00 pm, Hall C

Tutorial 1: Grant Writing for the NIH: New Guidelines,
0Old Tricks

Presenters: Thomas Buchanan, PhD and Nick Stergiou, PhD

In this tutorial, two members of the ASB Executive Board
will present (1) the new guidelines adopted by the NIH for
writing and reviewing applications, and (2) what stays always
the same in these applications like writing good hypotheses!

Podium Presentations

Each presenter is allotted 10 minutes for the presentation and

5 min for discussion. During the discussion please approach a
microphone, and state your name and affiliation before asking
your question.

Due to time constraints, speakers will not be allowed to use their
own computers for podium presentations. Speakers must up-
load their presentations to the conference computers in the
speaker ready room on the day prior to their talk. The speak-
er ready room (558B) is available from 10:00 a.m.-5:00 p.m. on
Wednesday, and from 8:00 a.m. to 5:00 p.m. on Thursday and
Friday.

Speaker Ready Room (558B)

Wednesday, August 18, 10:00 am-5:00 pm
Thursday & Friday, August 19 & 20, 8:00 am-5:00 pm

Speakers must upload their presentations to the conference
computers in the speaker ready room on the day prior to
their talk.

Wednesday, August 18
12:30-2:45 pm, Hall E

Tutorial 2: X-ray Reconstruction of Moving Morphology
(XROMM): Hardware, Software, and Validation Procedures
for Model-Based X-ray Motion Analysis

Presenter: Beth Brainerd, PhD

The past few years have seen rapid growth in the use of bipla-
nar videoradiography (fluroscopy) combined with model-
based motion analysis for measuring 3D skeletal kinematics.
At Brown University we have been developing a set of model-
based motion analysis methods we are calling X-ray Recon-
struction of Moving Morphology (XROMM; see our web
site www.xromm.org). This tutorial will include an overview
of hardware and software development, and demonstrations
of software for marker-based XROMM (also called dynamic
RSA) and markerless XROMM. Methods for measuring pre-
cision and accuracy and for validating markerless XROMM
will be discussed.




Lab Tours

Wednesday, August 18

Tour 1: 2:00-5:00 pm

The Gait and Motion Analysis Laboratory and the
Neurorehabilitation Lab, The Center for Restorative and
Regenerative Medicine, Providence Veterans Administration
Medical Center.

The Gait and Motion Analysis Laboratory is a part of the Center for
Restorative and Regenerative Medicine, a collaboration between the
Providence VA Medical Center (VAMC) and Brown University. The
mission of the Center is to improve function for individuals with
limb trauma by developing technologically advanced solutions for
the restoration of limb function. The research program in the Gait
and Motion Analysis Lab is directed towards developing advanced
technology assessment tools to complete the restoration of function
by advanced rehabilitation. Currently, the lab is focused on the evalu-
ation and development of prostheses to improve function in lower
extremity amputee patients, osteoarthritis and the use of virtual reali-
ty in rehabilitation. Participants will also tour the Neurorehabilitation
Lab at the Center for Restorative and Regenerative Medicine. The
Neurorehabilitation Lab is focused on upper extremity rehabilitation
post-stroke and lower extremity rehabilitation in individuals with
Multiple Sclerosis and Parkinson's disease. The lab uses the Lokomat,
Anklebot robots, MIT-Manus robots, Armeo robots, Near-Infrared
Spectroscopy, and GAITRite instrumented electronic walkway to
study and evaluate subjects.

o 'There will be two opportunities to tour the Providence VAMC.

o After Tutorial 1, buses will leave the Rhode Island Conven-
tion Center (RICC) at 2:15 pm. After visiting the VAMC, this
bus will then transport attendees to Tour 2. You will return to
downtown Providence by a 10 min. walk. Those wishing not to
attend Tour 2 will be transported back to the RICC on this bus.

o After Tutorial 2, buses will leave the RICC at 3:30, visit the
VAMC, and then this bus will return to the RICC at 5:00 pm.

Tour 2: 3:15-5:00 pm
Brown University facility for X-ray Reconstruction of Moving
Morphology (XROMM) and Comparative Biomechanics.

This lab tour will feature new technology for three-dimensional im-
aging of rapid skeletal motions, XROMM. Participants will also tour
comparative biomechanics labs at Brown, including laboratories that
study fish feeding and biomechanics, bat flight, and frog jumping.

See the web site www.xromm.org for more details of the facility.
This tour complements Tutorial 2.

o The lab tour will begin at 3:15 at the Biomed Building (171
Meeting St.) on the campus of Brown University (see map on
inside back cover). Participants have two options:

o Take Tour 1 first (see Tour 1) after Tutorial 1 and then get trans-
ported to the XROMM and Comparative Biomechanics Labora-
tory. You will return to downtown Providence by a 10 min. walk.

o After Tutorial 2, walk up to the XROMM and Comparative
Biomechanics Laboratory. You will return to downtown
Providence by a 10 min. walk.

Plenary and
Awards Sessions
Thursday, August 19

11:30 am-12:30 pm, Hall A
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Keynote Address
Fish Robotics and Biomechanics
George Lauder, PhD, Harvard University

There are over 28,000 species of fishes, and a key feature of
this remarkable evolutionary diversity is a great variety of
propulsive systems used by fishes for maneuvering in the
aquatic environment. Fishes have numerous control surfaces
(fins) which act to transfer momentum to the surrounding
fluid. Most fishes are unstable and use several control surfaces
simultaneously for propulsion and to maintain body posi-
tion. In this presentation I will discuss the results of recent
experimental kinematic and hydrodynamic studies of fish
fin function, and their implications for the construction

of robotic models of fishes. Recent high-resolution video
analyses of fish fin movements during locomotion show that
fins undergo much greater deformations than previously
suspected. Experimental work on fin mechanics shows that
fishes possess a mechanism for actively adjusting fin surface
curvature to modulate locomotor force. Fish fin motion
results in the formation of vortex rings of various confor-
mations, and quantification of vortex rings shed into the
wake by freely-swimming fishes has proven to be useful for
understanding the mechanisms of propulsion. Experimental
analyses of propulsion in freely-swimming fishes have lead
to the development of three self-propelling robotic models: a
pectoral fin robotic device, a robotic fish tail, and a flapping
flexible foil robotic model of fish body deformation; I will
discuss the design of each robotic model along with recent
results and their implications for understanding the biome-
chanics of underwater propulsion.

About the Speaker

Dr. Lauder is a world leader in the study of the form, function
and evolution of the musculoskeletal system of fish. His work
has produced some of the major insights into the mechanical
function of the locomotor and feeding apparatus of fish. Cur-
rent projects in his lab pioneer the use of robotics to explore
the mechanical design of fins, the mechanisms of hydrody-
namic propulsion, and the potential for bio-inspired robotic
swimming devices




Plenary Sessions continued

Friday, August 20th

11:30 am-12:30 pm, Hall A
Keynote Address

From Vibrating Insoles to Synthetic Gene Networks
James J. Collins, PhD, Boston University

In this talk, we describe how nonlinear dynamical approaches
can be used to study, mimic and improve biological function

at multiple scales, ranging from whole-body dynamics to gene
networks. We describe, for example, how input noise can be
used to enhance human sensory function and motor control.
Specifically, we show that touch sensation and balance control
in young and older adults, patients with stroke, and patients
with diabetic neuropathy can be improved with the application
of sub-sensory mechanical noise, e.g., via vibrating insoles. We
describe how this work has led to the creation of a new class

of medical devices to address complications resulting from
diabetic neuropathy, restore brain function following stroke,
and improve elderly balance. We also describe how techniques
from nonlinear dynamics and molecular biology can be used
to model, design and construct engineered gene networks,
leading to the development of the field of synthetic biology. We
discuss the implications of synthetic gene networks for biotech-
nology, biomedicine and biocomputing.

About the Speaker

Dr. Collins is a renowned bioengineer and inventor. His use of
nonlinear dynamics to model and mimic biological function has
led to several medical devices, including noise-based sensory
prosthetics that improve locomotor function and balanced in
the elderly and patients with compromised neuromotor control.
He is a pioneer in systems biology, and currently developing
methods and applications for reverse engineering gene regula-
tory networks. Dr. Collins has received numerous awards and
distinctions, including a MacArthur Foundation “Genius Award”
and an NIH Director’s Pioneer Award. He is also a past recipient
of the ASB Young Scientist Post-Doctoral Award.

Friday, August 20th
2:00 pm-3:00 pm, Hall A

Borelli Lecture

The Role of Biomechanics in the Health, Degeneration,
and Repair of the Synovial Joint

Farshid Guilak, PhD

Laszlo Ormandy Professor of Orthopaedic Surgery,

Duke University Medical Center

Osteoarthritis is a painful and debilitating disease of the joints
that is characterized by progressive degeneration of the articu-
lar cartilage that lines the joint surfaces. The etiology of osteo-
arthritis is poorly understood, although it is now well accepted
that biomechanical factors play an important role in the onset
and progression of this disease. The primary goal of our studies
has been to determine the mechanisms by which mechanical
loading affects the physiology of our joints. Using a hierarchical
approach to span different systems ranging from clinical stud-
ies and in vivo animal models to studies of tissue, cellular, and
subcellular mechanics, we have identified specific mechani-

cal signaling pathways that appear to play a role in cartilage
physiology as well as pathology. These pathways may provide
novel pharmacologic targets for the modification of inflamma-
tion or cartilage degeneration in osteoarthritis. Additionally,
our studies have focused on tissue engineering approaches for
repairing cartilage damage with osteoarthritis. Using novel
textile processes that allow weaving of biomaterial fibers in
three dimensions, we have created functionalized bioactive
scaffolds that can recreate many of the complex biomechanical
properties and anatomic features of articular cartilage. In com-
bination with a multipotent population of stem cells isolated
from subcutaneous fat, we have developed a tissue-engineering
approach for resurfacing osteoarthritic joint surfaces. Taken
together, these studies emphasize the critical role that biome-
chanics plays in the physiology as well as pathology of the joint,
and demonstrate the importance of biomechanical factors in
functional tissue engineering of cartilage and other joint tissues.

About the Borelli Award Recipient:

Dr. GuilaK’s research has focused on cellular mechanics and tis-
sue engineering of articular cartilage in the context of osteoar-
thritis. He is a true pioneer in the investigation of chondrocyte
biomechanics and mechanotransduction, having been the first
to characterize its mechanical properties in situ and ex situ, in
health and disease, using a variety of exquisite testing methods.
He has also played a critical leadership role in the development
of the field of “Functional Tissue Engineering”

His research in this area has focused on the regeneration of
articular cartilage using novel 3D biomaterial structures that
are explicitly designed to mimic the biomechanical properties
of native articular cartilage.




Plenary Sessions continued

Saturday, August 21st
9:30 am-10:45 am, Hall A

Journal of Biomechanics Award Finalists

The mechanical properties of the endomysium affect
propensity for muscle fiber injury near the myotendinous
junction

Sharafi B, Blemker S

University of Virginia

How do step width and arm swing affect energetic cost and
lateral balance during running?

Arellano C, Kram R
University of Colorado

Clinical Biomechanics Award Finalists

Patients with patellofemoral pain exhibit elevated bone
metabolic activity at the patellofemoral joint

Draper C, Besier T, Frederickon M, Beau G, Delp S, Quon A,
Gold G
Stanford University

Virtual pre-operative reconstruction planning for comminuted
articular fractures

Thomas T, Anderson D, Willis A, March J, Brown T.
University of lowa.

11:00 am-11:15 am, Hall A

Young Scientist Predoctoral Award

Theoretical Analysis of Limitations to Maximum Sprinting
Speed Imposed by Muscle Mechanical Properties

Ross Miller, University of Massachusetts Amherst

11:15 am-11:30 am, Hall A

Young Scientist Postdoctoral Award

A Phenomenological Muscle Model to Assess History
Dependent Effects in Human Movement

Craig McGowan, PhD, University of Texas at Austin

Saturday, August 21st
11:30 am-12:15 pm, Hall A

James J. Hay Memorial Lecture
Sport Biomechanics: Equipment and Performance
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Darren Stefanyshyn, PhD,
University of Calgary

From a performance perspective, it is very important to
optimize the energy transfer between athlete and equipment.
This is generally achieved by: maximizing the (conservative)
energy which is returned, minimizing the (non-conservative)
energy which is lost and/or optimizing the musculoskeletal
system. While these are rather simple mechanical concepts,
the complex interaction between the athlete and the piece of
equipment requires a detailed understanding of sport biome-
chanics. Additionally, how the uniqueness of each individual
athlete relates to specific equipment properties must be under-
stood. Over the past 30 years, sport biomechanists and sport
equipment manufacturers have investigated ways of improv-
ing athletic equipment to enhance performance. The result is
equipment that is stronger, lighter, more durable and more
pleasant to use. Consequently, sport performances are faster,
higher, longer and more accurate than ever before.

About the Hay Award Recipient:

Dr. Stefanyshyn’s contributions to the biomechanics com-
munity have been virtually exclusively in the area of sports
biomechanics, specifically work related to improving perfor-
mance through optimizing shoe design in track sprinters, golf
club design for average and world class golf players, hockey
sticks for improving the accuracy and speed of slap shots, and
a variety of research related to the aerodynamic design and
musculoskeletal support of sportswear in athletes ranging from
downbhill skiers to speed skaters and runners.

12:15 pm -12:45 pm, Hall A

ASB Travel Grant

Zifchock R, Motion Analysis Laboratory, Hospital for Special
Surgery

Gao F, Department of Health Care Sciences, UT Southwest-
ern Medical Center at Dallas




Symposia
Thursday, August 19, 3:15-4:30 pm

Machines Inspired by Animal Locomotion
organized by Rodger Kram, PhD, University of Colorado

Hall C

Biologically inspired design is a remarkably active and fruitful
area of interdisciplinary collaboration among engineers, com-
puter scientists, and comparative biologists. Active areas of
research in this field include the development of robots that
draw on principles of animal locomotion to improve their
swimming, flying, walking or running performance. Speakers
in this symposium will present their latest ideas and ma-
chines. These talks will complement the presentation by one
of the keynote speakers, George Lauder, who has been using
robotic fish to explore principles of fish locomotion.

3:15 Experiments with Robotic Birds and Perching Planes

Russ Tedrake, Ph.D.
Computer Science and Artificial Intelligence Lab
Massachusetts Institute of Technology

3:35 BigDog and PETMAN: Legged Robots Inspired by
Animals

Marc Raibert, PhD

Boston Dynamics

3:55 Bio-inspired Robot Design for Legged Locomotion

Sangbae Kim, PhD
Biomimetic Robotics Lab
Massachusetts Institute of Technology

4:15 Panel Discussion

Applications of Bi-Plane Fluoroscopy/
X-Ray Technology in Basic and Applied
Biomechanics Research

organized by Michael R. Torry, PhD, Steadman-Philippon
Research Institute

Hall A

The purpose of this ASB symposia is to present novel tech-
niques and data regarding the uses of bi-plane fluoroscopy/
x-ray in 3D motion analysis. The focus of these talks will
be applied in nature with emphasis placed on summary of
knowledge gained from this new technology with regard to
shoulder, knee, foot/ankle and animal kinematics.

3:15 Applications of Biplane Videoradiography and X-Ray
Reconstruction of Moving Morphology (XROMM) to
Comparative Biomechanics Research

Elizabeth Brainerd, PhD
Brown University

3:30 Biplane X-Ray Analysis of In-Vivo Shoulder and Tendon
Function

Michael Bey, PhD
Henry Ford Hospital

3:45 Using Biplane Fluoroscopy to Quantify Foot Bone
Motion

William Ledoux, PhD

VA Puget Sound

4:00 Applications of Dynamic Stereo X-Ray to in vivo Knee
Research

Scott Tashman, PhD

University of Pittsburgh

4:15 Panel Discussion

10



Symposia continued

Friday, August 20, 3:15-4:30 pm

Robotic Lower Limb Orthoses & Prostheses
organized by Dan Ferris, PhD, University of Michigan

Hall C

Advances in robotic technology have led to new designs for
powered lower limb orthoses and prostheses. The technologi-
cal advancements will continue to accelerate in coming years,
making innovative commercial products viable by the end of
the decade. Key hurdles that still need to be overcome include
maximizing device efficiency, developing controllers that
facilitate user control, and achieving adaptability for different
environments and tasks. This symposium will bring together
experts in the field to discuss their recent accomplishments
and outline how major challenges can be overcome in the near
future. This symposium will complement ongoing research at
the Center for Restorative and Regenerative Medicine at the
Providence VA Medical Center, affiliated with Brown University.

3:15 Work and Energy for Mobile Human Walking
Assistance

Art Kuo, PhD
University of Michigan

3:35 Robotic Lower Limb Orthoses: Goals, Obstacles, and
Current Research

Dan Ferris, PhD

University of Michigan

3:55 Powered Ankle-Foot Prosthesis Improves Metabolic
Demand of Unilateral Transtibial Amputees during Walking
Hugh Herr, PhD

Massachusetts Institute of Technology

4:15 Panel Discussion

3D Models of Muscle-Tendon Behavior
organized by Silvia Blemker, PhD, University of Virginia
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Hall A

The last several decades have brought significant advances in
computational modeling of skeletal muscle. Several groups
have developed techniques for simulating the complex three-
dimensional morphology and behavior of muscle and tendon.
These models have provided many insights into the complex
and nonuniform interactions between tendon, aponeurosis,
and muscle during movement. The goal of the symposium is
to bring together leaders in this area to discuss the applica-
tions, approaches, experimental validation, challenges, and
future opportunities for 3D muscle-tendon models.

3:15 Dynamic Simulation of Musculoskeletal
Biomechanisms in 3D

Dinesh Pai, PhD

University of British Columbia

3:30 3D Model of Skeletal Muscle to Predict Intramuscular
Pressure

Kenton Kaufman, PhD

Mayo Clinic

3:45 Modeling to Study Muscular Mechanics Within the
Context of Fascial Integrety: Linked Fiber-Matrix Mesh Model
Can Yucesoy, PhD

Bogazigi University

4:00 3D Muscle Modeling with Application to Muscle Strain
Injury

Silvia Blemker, PhD

University of Virginia

4:15 Panel Discussion

1h



Podium Sessions

Thursday, August 19, 8:00-9:15 am

Hall C

Hall A

Hall E

Rehabilitation

Tissue Mechanics

Methods

Session Kurt Manal, PhD Don Anderson, PhD Tamara Reid Bush, PhD
chairs University of Delaware The University of lowa Michigan State University
Nils Hakansson, PhD Mark Carl Miller, PhD Elizabeth T. Hsiao-Wecksler, PhD
University of Delaware University of Pittsburgh. University of lllinois at Urbana-
Champaign
8:00 Compensatory Step Training of Optimization-Based Assessment Improving Regions of Deviation
Unilateral, Above-Knee Amputees: of the Transverse Compresssive Gait Symmetry Analysis with
a Potential Intervention for Mechanical Properties of the Pointwise T-Tests
Reducing Trip-Related Falls Digital Flexor Tendons and the DiBerardino L, Ragetly C, Hong S,
Crenshaw J, Kaufman K, Grabiner M Median Nerve Griffon D, Hsiao-Wecksler E
University of lllinois at Chicago Main E, Goetz J, Rudert M, Goreham-  Unjversity of lllinois at Urbana-
Voss C, Brown T Champaign
University of lowa
8:15 Are the Effects of Gait Retraining An Experimental Platform for Comparative Assesment of Bone
Similar Between the Trained and Measuring the Mechanical Pose Estimation Using Point
the Untrained, Contralateral Limb Behaviour of Tendons in Torsion Cluster Technique and OPENSIM
of Runners? Martin L, Buckley P, Zavatsky A Lathrop R, Thompson J, Chaudhari A,
Fellin R, Davis | University of Oxford Siston R
University of Delaware Ohio State University
8:30 Effect of Hip Muscle Strengthening  An Objective Quantitative Human Gait Recognition
on Frontal Plane Gait Mechanics in  Comparison of Structural Damage  Performance Prediction from
Patients with Knee Osteoarthritis  from Differing Rabbit OA Models 3D Resolution Simulation Using
Park S, Pohl M, Lloyd C, Baxter J, Goreham-Voss C, Tochigi Y, McKinley ~ Ground Truth Motion Capture Data
Wiley P, Ferber R T, Brown T Fullenkamp A, Campbell B, Bowden D,
University of Calgary University of lowa Hess C
711th Human Performance Wing
8:45 Weight-Bearing Asymmetry and AFM Analysis of Cartilage Segmental Kinematic Analysis
Clinical Measures of Impairment Degradation in a Rat Model Using a Tridimensional
and Function Before and After Following ACL Transection Reconstruction of Rat Hindlimb:
Total Knee Arthroplasty Waller K, Darling E, Jay G Comparison Between 2D and 3D
Christiansen C, Robertson T, Stevens-  Brown University Joint Angles
Lapsley J Joao F, Amado S, Armada-da-Silva P,
University of Colorado Denver Mauricio A, Veloso A
Technical University of Lisbon
9:00 Joint Loads in ACL-Deficient The Orientation of Collagen Fibers A Novel Technique Quantifying

Individuals After Neuromuscular
Training

Gardinier E, Manal K, Buchanan T,
Snyder-Mackler L

University of Delaware

of the Transverse Carpal Ligament
Prantil R, Xiu K, Kim K, Gaitan D, Sacks
M, Woo S, Li Z

University of Pittsburgh

Phalangeal Interface Pressures at
the Hand-Handle Interface

Sinsel E, Gloekler D, Wimer B, Warren
C,Wu J, Buczek F

National Institute for Occupational
Safety and Health
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Podium Sessions

Thursday, August 19, 9:45-11:00 am

Hall C

Hall A

Hall E

Neurorehabilitation

Muscle

Injury

Session Jinger Gotschall, PhD Gregory Sawicki, PhD Chris Powers, PT, PhD
chairs Pennsylvania State University North Carolina State University University of Southern California 2
Keith Gordon, PhD Dominic Farris, PhD Irene Davis, PhD, PT o
Rehabilitation Institute of Chicago  North Carolina State University Universily of Delaware g
(70}
9:45 Elliptical Exercise Improves Decoupling of Muscle Shortening Kinetic and Kinematic Differences =
Walking Mechanics in Multiple and Joint Kinematics During Frog  in Female Runners with lliotibial =)
Sclerosis Patients Jumping Band Syndrome: The Effects of -8
Huisinga J, Stergiou N Astley H, Roberts T Fatigue o
University of Nebraska at Omaha Brown University Zifchock B, Brown A, Hillstrom H
Hospital for Special Surgery
10:00 Relationships Between Muscle The Effects of Denervation and Patellar Tracking Measures
Contributions to Walking Subtasks  Self-Reinnervation in the Guinea Correlate with Vastus Medialis
and Functional Walking Status Fowl Lateral Gastrocnemius Onset Delay in Maltracking
in Persons with Post-Stroke Carr J, Chao L, Biewener A Patellofemoral Pain Subjects
Hemiparesis Harvard University Pal S, Draper C, Fredericson M, Gold G,
Hall A, Peterson C, Kautz S, Neptune R Delp S, Beaupre G, Besier T
University of Texas at Austin Stanford University
10:15 Mechanical Recovery Influenced Limb Muscle Function During High- Altered Knee Muscle Reflex
by Dorsiflexor Not Plantarflexor Powered Energy Absorption Activity During a Cutting Maneuver
Stimulation in Post-Stroke Gait Konow N, Azizi E, Roberts T is Influenced by Motor Learning
Hakansson N, Kesar T, Reisman D, Brown University Not Neuromuscular T