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Primary Research Area:
Design for Human Variability

We conduct research in the design of
artifacts, tasks, and environments that
are robust to the variability in users.




cars
trucks
airplanes
medical devices
implants
prosthetics
manufacturing
office furniture

design practice and tools
global anthropometry
data synthesis

Objective: Improve bus packaging to
make them safer and more comfortable.




Vehicle packaging usually considers a single measure
at a time (e.g., SAE J-tools).
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J826 Seating Template

J1517 Seating Accommaodation Curves

J1516 Pedal Reference Points

We need to simultaneously consider all
aspects of design (body dimensions and
preference).

Anthropometry in the Design of the Driver’s Workspace
McFarland, R.A., Damon, A, and Stoudts, H.W. Jr. (1958)




The UMTRI Cascading

Posture Prediction Model is
based on experimental data
of participants in their own

cabs and in a very adjustable
buck.

Resulting models predict the preferred location of
components as a function of body size and shape.
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Our packaging assessment tool combines these
models with driver population data and vehicle
geometry.
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preferred steering wheel
and seat positions for
each driver

vehicle
geometry

We do this simulation for thousands of drivers
representing the variability in the population.




Users that are unable to
achieve their preferred
position/posture for a
given vehicle configuration
are considered
disaccommodated.

Designers and contracting agencies can
use the tool to assess candidate designs.




VehicleClass 1 SteeringhheelAngleMin @

SeatTrackFDFFX 551 SteeringheelingloMax 40
SeatTrackFOFFZ 432 SeatBackingleMin 18
SestTrackFDFRX 721 SeatBackingleMax 30
SeatTrackFDFRZ 432 SeatBackidngleDesign 18
SeatTrackFIFFX 551 SeatinterferencePointX 200
SeatTrackFUFFZ S82 Seatinterferencefoint 500
SeatTrackFUFRX 721 SeatBackPivotX 100
SeatTrackFUFRZ 582 SeatBackPivotZ -1e@
SteeringWheelPivotX 15 AHPX @
SteeringheelPivot? 410 AHPZ 838
SteeringWheelDiameter 457 CowlPointX -254
TelescopeMin 3a7 CowlPoint2 1498
TelescopeMax 155 HoodPodntX 650
MoodPointl 658
UpperDLOX -288
UpperDLOZ 2362
RoofHeight 2819
RoofThickness @
BackOfCabX e
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Many drivers are unable to achieve their desired
locations —especially for the steering wheel.

Bus Cab
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The analysis results help us to understand
where we need to modify our design.
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The improved design repositions the steering
wheel and seat track and adds some adjustability.
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The improved design works better for both

men and women.
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