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Displacement Comparison
Trailing-Side Position Leading Side Position

Example: T1

Z

Y
X

Lessley et al. 2013  NHTSA Human Subjects Workshop

Opposite Effect 
Noted by Moffatt 
et al. 2003

Less 
Excursion

More 
Excursion



Effect of Rotational Acceleration
UVA

Rotational acceleration 
dominates

Large

Lessley et al. 2013  NHTSA Human Subjects Workshop



Effect of Rotational Acceleration
UVA

Large

Trailing side: Toward belt, toward door

Lessley et al. 2013  NHTSA Human Subjects Workshop



Effect of Rotational Acceleration
UVA

Large

Leading side: Away from belt, 
away from door

Lessley et al. 2013  NHTSA Human Subjects Workshop



Effect of Rotational Acceleration

g
g

Acceleration of gravity 
dominates

Small

Moffatt et al. 2003

Lessley et al. 2013  NHTSA Human Subjects Workshop



Effect of Rotational Acceleration

g
g

Small

Trailing side: Away from belt, away from
door

Moffatt et al. 2003

Lessley et al. 2013  NHTSA Human Subjects Workshop



Effect of Rotational Acceleration

g
g

Small

Leading side: Toward belt, toward door

Moffatt et al. 2003

Lessley et al. 2013  NHTSA Human Subjects Workshop



Effect of Rotational Acceleration

g
g

UVA

Large
Small

Leading side: Away from belt, 
away from door

Moffatt et al. 2003

Lessley et al. 2013  NHTSA Human Subjects Workshop

Trailing side: Away from belt, away from
door
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Roll direction

Leading-Side 
Position



Roll direction
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