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Crash Statistics.
We need to understand if different occupant-categories are protected equally or not

2022-06-09 DEOP Review



Copyright Autoliv Inc., All Rights Reserved Internal

Load Cases. Regulatory Test Setup.
In-Position Frontal Impact Testing. Adult Occupants.

FMVSS 208
FMVSS 208

FMVSS 208FMVSS 208

GB 11551-2014
ADR 69/00

Source: CAHRS 2021

FMVSS 208

UN R94
Art. 18

GB/T 20913-2007
AIS-098

ADR 73/00

UN R137
Art. 18

KMVSS 102-3

 50% Male = 
 5% Female = 
 LHD vs. RHD not 

considered in the 
illustrations.
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Load Cases. Regulatory Test Setup.
In-Position Rear Impact Testing. Adult Occupants.

Source: CAHRS 2021

FMVSS 214
UN R95
Art. 18

GB 20071-2006
AIS-099

KMVSS 102
ADR 72/00

FMVSS 214

UN R135
Art. 18

KMVSS 102-4
ADR 85/00 GB/T 37337-2019

 50% Male = 
 5% Female = 
 LHD vs. RHD not 

considered in the 
illustrations.
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Load Cases.
Dummy Mapping.

Source: CAHRS 2021

= NCAP’s

= Male ATD’s

= Female ATD’s

 Male ATD’s (50%) used in 18 (plus 
2 “pending”) different regulatory 
tests.

 Female ATD’s (5%) used in  9 
different regulatory tests.

Eva-
RID
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Evaluation-tools.
Frontal Impact Testing ATD’s. Sitting Heights and Buttock-to-Knee Length.

H-III 5F: 
• Sitting Height = 787 mm
• Buttock to Knee Length 

= 533 mm

THOR 50M (Metric_v.1.3.2): 
• Sitting Height ≈ 939 mm
• Buttock to Knee Length ≈ 

640 mm

H-III 50M: 
• Sitting Height = 884 mm
• Buttock to Knee Length 

= 592 mm

H-III 95M: 
• Sitting Height = 920 mm
• Buttock to Knee Length 

= 648 mm

THOR 5F (THOR_5F_v0.2): 
• Sitting Height ≈ 788 mm
• Buttock to Knee Length ≈ 

570 mm
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SID-IIs: 
• Sitting Height = 787 mm
• Buttock to Knee Length = 527 mm

WorldSID 50M: 
• Sitting Height = 877 mm
• Buttock to Knee Length = 670 mm

ES-2: 
• Sitting Height = 909 mm
• Buttock to Knee Length = 606 mm

WorldSID 5F: 
• Sitting Height = 761 mm
• Buttock to Knee Length = Not known

2022-06-09

Evaluation-tools.
Side Impact Testing ATD’s. Sitting Heights and Buttock-to-Knee Length.
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Legends:
• Colored bars = 20 years 

and over for each %-ile.
• Black line = Mean for 

each %-ile.

H-III 5F: 144
SID-IIs: 143

THOR 5F: 148

75% 95%50%25%5%

Barefooted estimated in CAE

Example: H-III 50M

Evaluation-tools.
Anthropomorphic Data (example). Female Standing Height.

The standing height for a “sitting ATD” has been 
defined by measuring (by CAE and/or on a physical 
ATD) and summarizing the “joint-to-joint” distance 
from under the foot to the top of the head.
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5% 75% 95%50%25%5%

Legends:
• Colored bars = 20 years 

and over for each %-ile.
• Black line = Mean for 

each %-ile.

H-III 5F : 49. WorldSID 5F : 49,2

SID-IIs : 44
THOR 5F : 47,3

Evaluation-tools.
Anthropomorphic Data (example). Female Weight.
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5% 75% 95%50%25%

Legends:
• Colored bars = 20 years 

and over for each %-ile.
• Black line = Mean for 

each %-ile.

H-III 5F: 38

SID-IIs: 40

THOR 5F: 41,7

Estimated in CAE

Example: H-III 50M

Evaluation-tools.
Anthropomorphic Data (example). Female Upper Leg Length.

The upper leg length has 
been defined by 
measuring (by CAE and/or 
on a physical ATD) the 
distance from the hip-joint 
to the front of the knee.
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75% 95%50%25%5%

Legends:
• Colored bars = 20 years 

and over for each %-ile.
• Black line = Mean for 

each %-ile.

H-III 50M : 170

THOR 50M : 172

ES-2, WorldSID 50M: 171

H-III 95M : 178

Barefooted estimated in CAE

Example: H-III 50M

Evaluation-tools.
Anthropomorphic Data (example). Male Standing Height.

The standing height for a “sitting ATD” has been 
defined by measuring (by CAE and/or on a physical 
ATD) and summarizing the “joint-to-joint” distance 
from under the foot to the top of the head.
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75% 95%50%25%5%

Legends:
• Colored bars = 20 years 

and over for each %-ile.
• Black line = Mean for 

each %-ile.

H-III 50M: 75,6

THOR 50M: 76,6
WorldSID: 76,7

ES-2: 72,4

H-III 95M : 101,2

Evaluation-tools.
Anthropomorphic Data (example). Male Weight.
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Legends:
• Colored bars = 20 years 

and over for each %-ile.
• Black line = Mean for 

each %-ile.

THOR 50M: 48,7

ES-2: 44,5

H-III 50M: 46,5

WorldSID 50M: 49,5
H-III 95M : 49

Estimated in CAE

75% 95%50%25%5%

Example: H-III 50M

Evaluation-tools.
Anthropomorphic Data (example). Male Upper Leg Length.

The upper leg length has 
been defined by 
measuring (by CAE and/or 
on a physical ATD) the 
distance from the hip-joint 
to the front of the knee.
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H-III 5F Thorax Certification

Test Specifications:

• Pendulum mass = 13,97kg

• Pendulum velocity = 6,71m/s

• Chest displacement = 50 to 58mm

• Pendulum peak force = 3,9 to 4,4kN

Certification-corridor

Performance-corridor
NCAP to Legal

Evaluation-tools.
H-III 5F. Sample of Injury Risk Curves.

Certification vs. Performance Overlay
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Performance-corridor
NCAP to Legal

H-III 50M Thorax Certification

Test Specifications:

• Pendulum mass = 23,36kg

• Pendulum velocity = 6,59 to 6,83m/s

• Chest displacement = 64 to 73mm

• Pendulum peak force = 5,16 to 5,894kN

Certification-corridor

Evaluation-tools.
H-III 50M. Sample of Injury Risk Curves.
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Evaluation-tools.
SID-IIs. Sample of Injury Risk Curves.

SID-IIs Thorax Certification (without arm)

Test Specifications:

• Pendulum mass = 13,97kg

• Pendulum velocity = 4,2 to 4,4m/s

• Thorax displacement* = 32 to 45mm

• Pendulum peak acc = 14 to 18g

*Including all Thorax ribs

Performance-corridor
NCAP only

Certification-corridor
Certification vs. Performance Overlay
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Evaluation-tools.
WorldSID 50M. Sample of Injury Risk Curves.

WorldSID 50M Thorax Certification (without arm)

Test Specifications:

• Pendulum mass = 23,36kg

• Pendulum velocity = 4,2 to 4,4m/s

• Thorax displacement* = 32 to 43mm

• Pendulum peak force = 3,2 to 3,8kN

*Including all Thorax ribs

Performance-corridor
NCAP to Legal

Certification-corridor

Certification vs. Performance Overlay
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Mixed Population.
Male and Female Mass vs. Stature Distribution.

5% Female ATD 50% Male ATD 95% Male ATD

Source: Larsson et al. - 2021

Possible “validation-points” for a HBM.
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Targets & Rewards.
Samples of Regulatory Requirements vs. Rating Requirements.

Performance Balancing:
“Meet Regulatory Requirements – Peak Rating Requirements”

FMVSS 208

Euro NCAPUN R95

Source: CAHRS 2021

U.S. NCAP
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