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SAFERS FORSKNINGSOMRADEN

Ett uppdrag, fyra forskningsomrdaden. Vdra fyra forskningsomrdden representerar tvirvetenskaplig forskning fér att rddda liv,
férebygga skador och mdéjliggéra scdker och hdllbar rorlighet av mdnniskor och gods.

SYSTEMS FORACCIDENT ROAD USERIBEHAVIOUR HUMANBODY PROTECTION SAFETY PERFORMANCE
PREMENTTONAND AL EVALUATION
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SAFERS KUNSKAPSBIBLIOTEK

Besok www.saferresearch.com och 6ka dina kunskaper om trafiksakerhet!



http://www.saferresearch.com/
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DAGENS LAGSTIFTNING FOR
UTVARDERING AV KROCKSKYDD -
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Adj Prof Astrid Linder PhD
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Vision: By 2030, the injury protection
performances of new cars will be assessed for
both women and men




Traffic safety
*1.3 million =250 every hour
*1/10/100

*SE: 61% fatalities vehicle

occupants (2018)

Source: VTI/Hejdlosa bilder



Road users killed, Sweden 2018, Trara
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Females and males:
Numbers, risk or odds of fatalities and injuries

Number killed: 77% males and 23% females killed in Sweden 2018 (total 324). Number of males 3 times higher than females.

Trafa, Swedish official statistics 2018 (in Swedish)

Reference Data year/ | Collision Driver/ Injury Female/male

country type passenger | /Body part
Evans L (2000). "Age Dependence of Female to Male Fatality Risk in the 1984-1996 All Both Fatal/All Females: 36.8 % higher risk
Same Crash: An Independent Reexamination." Journal of Crash us of injury
Prevention and Injury Control 2(2): 111-121. '
Bedard M, Guyatt GH, Stones JJ, Hirdes JP (2002). "The independent 1975-1998 | Frontal Drivers Fatal/All Females: 54 % higher risk of
contribution of driver, crash, and vehicle characteristics to driver us fatal injury
fatalities." Journal of Accident Analysis Prevention 34(6): 717-727.
Bose D, Segui-Gomez M, Crandall J R (2011). Vulnerability of female 1998 - Frontal Belted MAIS 2+ Females: 47% higher odds of
drivers involved in motor vehicle crashes: an analysis of US population 2008 drivers and MAIS MAIS 2+ and 71% higher
at risk. The American Journal of Public Health. 101(12), 2368-73. US 3+/All odds MAIS 3+
Parenteau CS, Zuby D, Brolin KB, Svensson MY, Palmertz C, Wang SC 1997-2011 | Frontal Both/ MAIS 3+ Females: higher risk of spine,
(2013). Restrained Male and Female Occupants in Frontal Crashes: Are us Belted JAIl thorax and extremity
We Different? International Research Council on Biomechanics of Injury .
(IRCOBI), Gothenburg, Sweden. Injuries.
Forman, J., Poplin, G.S., Greg Shaw, C., McMurry, T.L., Schmidt K., Ash, 1998-2015 | Frontal Belted MAIS 2+ || The odds ratio for females:
J., Sunnevang, C., (2019). Automobile injury trends in the contemporary us drivers and MAIS || 2.4 higher for MAIS 2+ and
fleet: Belted occupants in frontal collisions. Traffic Injury Prevention 20, )
50761 P ol 3+/All || 1.7 for MAIS 3+

Abbreviated Injury Scale (AIS) scale from AIS 1 to 6, AIS 1 is a minor injury, AlIS 6 an unsurvivable injury, MAIS 2+

are all injuries from grade AIS 2 to killed, MAIS 3+ are all injuries from grade AIS 3 to killed




Whiplash — Injury risk

Source: Carlsson 2012
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Whiplash concepts, permanent medical impairment
(Kullgren et al. (2013)
12 12
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Standard

Standard @ 8 seat
seat 6 6
4 4
B 0

Active head WIL/WIPS Active head WIL/WIPS
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ECE R16, Seat belt test

A R16 Manikin is used to represent an occupant that is
the weight of an average sized male (75.5 kg, pp 68)
and has the torso shape of a male. Which gender this
manikin represents is not disclosed in the R16.

* The dummy manufacturer website
(www.humaneticsatd.com) describes that the R16
manikin represents a 50" percentile male adult in
general size and weight distribution.

* The manikin is specified as a test device for ECE-
regulation No. 16; "Uniform provisions concerning the
approval of safety belts and restraint systems for
adult occupants of power driven vehicles”.

Source: UNECE 2017, WP29: http://www.unece.org/trans/main/wp29/wp29regs.htmi



http://www.humaneticsatd.com/
http://www.unece.org/trans/main/wp29/wp29regs.html

ECE R94 and 137, Frontal test

* ECE R94 states that a dummy corresponding to the
specifications of the Hybrid Il should be used. The
footnote to the Hybrid Il (H 1ll 50M) describes that “the
Hybrid Il corresponds to the principal dimensions of a
50t" percentile male”.

* In ECE R137, a dummy corresponding to the specifications
of the Hybrid 11l 50" percentile male dummy shall be
installed in the driver seat.

A dummy corresponding to the specifications for the
Hybrid 11l 5t percentile female dummy shall be installed in
the passenger seat. The Hybrid Il 5th0|oercenti|e female
dummy is described as follows “The dummy represents
the smallest segment of the adult population and has
been derived from scaled data from the Hybrid IIl 50t
Dummy” (H Il 5F).

Source: UNECE 2017, WP29: http://www.unece.org/trans/main/wp29/wp29regs.htmi



http://www.unece.org/trans/main/wp29/wp29regs.html

ECE R95 and 135, Side impact test

* The side impact dummy in ECE R95 should have
“the dimensions and masses of the side impact
dummy representing a 50t percentile male,
without lower arms.” The footnote on page 48
states: The dummy is corresponding to the
specifications of the ES-2 dummy (ES-2).

* |n ECE R135 it says that “a WorldSID 50t
percentile adult male dummy” should be used
(WorldSID).

Source: UNECE 2017, WP29: http://www.unece.org/trans/main/wp29/wp29regs.htmi



http://www.unece.org/trans/main/wp29/wp29regs.html

Models of the occupant: Legislative vehicle safety test, Europe

ECE R16 ECE R94 & R137 ECE R95 & R 135
Belt test Frontal test Side Impact

Average
female
model

Average R16 manikin Hybrid Il ES-2 Side Impact & WorldSID

model
UNECE 2017, WP29: http://www.unece.org/trans/main/wp29/wp29regs.html Directive 2007/46/EC



http://www.unece.org/trans/main/wp29/wp29regs.html

How and why to evaluate safety?

Consumers: An informed best choice.

Testing organisations: NCAP and insurance organisations: [IHS
(US)

- Best innovations to be identified and promoted

Society: Safe vehicles on our roads. Type approval tests

- International regulations and standards. In Europe, UN ECER



ne legal value of gender equality and non-

On The Functioning OF

T
discrimination: Obligations according to Article 2 =
and 3 of the Treaty of European Union

* The Union is founded on the values of respect for human dignity,
freedom, democracy, equality, the rule of law and respect for human
rights, including the rights of persons belonging to minorities. These
values are common to the Member States in a society in which
pluralism, non-discrimination, tolerance, justice, solidarity and
equality between women and men prevail, Article 2.

 The Union shall combat social exclusion and discrimination, and shall
promote social justice and protection, equality between women and

men, solidarity between generations and protection of the rights of
the child, Article 3.

Source: Consolidated version of the Treaty on European Union, https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:12016M/TXT&from=EN



https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:12016M/TXT&from=EN

The Treaty on the Functioning of the
European Union, Article 8

* The Union shall in all its activities aim to eliminate inequalities, and
promote equality, between men and women. The article is
addressed to all the institutions of the Union and therefore legally
binding at all levels.

* The article expresses the concept of gender mainstreaming which is
the main strategy of the Union for achieving gender equality meaning
that a gender equality perspective shall be applied to any planned
policy actions, including legislation and political programmes in all
areas and at all levels of the Union.

Source: Consolidated version of the Treaty on the Functioning of the European Union, https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:12016E/TXT&from=EN



https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:12016E/TXT&from=EN
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Some differences between female and male that
will influence the response of the human body in
the event of a crash

The maximum isometric 20% to 25% greater in males Jordan et al. 1999
of the head in seated

position

40% to 50% lower in Vasavada et al.2001
females

Flexion G180 11 d Greater in male  human Nightingale et al. 2007
specimens
Axial of the Greater in males Brown et al. 2002

Female-to-male ratios Kumar et al. 2001; Peolsson et al.
ranging from 0.4 to 0.8 2001; Chiu et al. 2002; Garces et al.
2002; Vasavada et al. 2001



Conclusions

* There is a gap between the aim of an inclusive
society and vehicle safety assessment.

* That men are prioritised is reflected in regulatory
vehicle safety assessments.

* The average sized male represents the whole
adult population in regulatory tests.

* |Injury statistics show that the protection of
women and men is unequal in a crash.

BRIDGING THE GAP

Average
female
model

Average R16 manikin Hybrid Il ES-2 Side Impact & WorldSID

Y=

ECE R16 ECE R94 & R137 ECE R95 & R 135
Belt test Frontal test Side Impact

male
model
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astrid.linder@vti.se
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Ar man mer skyddade &n kvinnor i trafiken —
vad visar olycksdata?

Anders Kullgren
Forskningschef Folksam

Adjungerad professor Chalmers




Fordelning av personskador 1 bilkrockar
rapporterade till Folksam 1998-2017, n=38900

60% ryggrad (merpart whiplash)
30% vytliga skador (islag, skrubbsar, skarsar)

50%

45%

40%

35%

30%

25%

20%

15%

10%

Head Cervical Spine Face Upper Lower Thorax Thoracic Spine  Abdomen Lumbar Spine External (Skin)
Extremity Extremity and Thermal
and Pelvis Injuries

5%
w R N— N— N— N— .

Ref: Stigson H., Gustafsson M., Sunnevang C., Krafft M., and Kullgren A. Differences in long-term medical consequences FOlkSEIm
depending on impact direction involving passenger cars. Traffic Inj Prev 16 Suppl 1: S133-9. 2015.



Nationella definitionen pa allvarlig skada

— bygger pa Folksams matt pa invaliditetsrisk kopplat till kroppsregion
och allvarlighetsgrad (AlS-niva)

Allvarlig skada inv. > 1%

Mycket allvarlig skada, inv. > 10%

>1% inv Allvarlighetsgrad (AIS) >10% inv Allvarlighetsgrad (AlS)

Kroppsdel 1 2 3 4 5 Kroppsdel 3 4 5
Huvud 8,0 15 50 80 100 Huvud 35 75 100
Nacke 80 100 100 Nacke 30 100 100
Ansikte 5,8 28 80 80 na Ansikte 60 60 na
Arm 35 85 100 na Arm 3 15 100 na
Ben 17,6 60 60 100 Ben 3 10 40 100
Brost 2,6 4 4 30 30 Brost 0 0 0 15 15
Brostrygg | 4,9 90 100 100 Brostrygg 0 20 100 100
Buk 0 2,4 10 20 20 Buk 0 0 4,5 5 5
Landrygg 5,7 70 100 100 Lindrygg 0,1 ) 6 100 100
Ovrigt 1,7 20 50 50 100 Ovrigt 0 0 50 50 100
Afual Proceedings o the ASsochtion of Advancad ALTOMOVE Megicine 82, 83100, oo e aceitents. Folksam




Risk for invaliditet, >1% resp >10% — kvinnor och man

Mer an 1%

Kroppsdel Kvinnor \YETg Kvinnor
Huvud 14,0 14,4 7,8
Nacke 19,1 13,6 3,0
Ansikte 9,1 9,8 1,2
Armar 30,5 24,5 2,8
Ben 46,6 43,3 5,0
Brost 4,7 3,0
Brostrygg 7,3 5,0 0,4
Buk 7,3 5,3
Landrygg 6,8 8,6 0,1
Ytliga skador 1,9 1,6 0,1
Totalt 12,3 9,6 1,8

Mer an 10%

Man

8,6
1,9
2,2
0,7
3,4
0,3
0,2
2,6
0,8
0,0
1,3

34

Gustafsson M., Stigson H., Krafft M., and Kullgren A. Risk of Permanent Medical Impairment (RPMI) in
Car Crashes Correlated to Age and Gender. Traffic Inj Prev 16(4): 353-61. 2015.

Folksam



Risk for whiplash som leder invaliditet uppdelat pa kén och alder

Kvinnor Man
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Risk for nack- resp landryggsskada med invaliditet > 1%

250

20,0
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50

0,0

Kvinnor - Nacke

21-30 41-50

51-60
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|

21-30 31-40 41-50 51-60

36

Folksam
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4,5

4,0

3,5

3,0

2,5

2,0

15

1,0

0,5

0,0

Hur val skyddar bilen olika kroppsdelar?
Risk for invaliditet > 1%, bilars lanseringsar i 5-ars-intervall

Head

.

Face

Cervical
Spine

m 1980-1984
m 1985-1989
m 1990-1994
m 1995-1999
m 2000-2004
m 2005-2009
m 2010-2014
m2015-2018

.I-IH-___

Upper
extremity

Thorax Thoracic
Spine

Lumbar
Spine

Abdomen

STRADA

Lower
extremity
and pelvis

37

Folksam



Kvinnor

Man

Hur val skyddar bilen man och kvinnor?
Risk for invaliditet > 1% 10-ars-intervall bilars lanseringsar

8,00%
7,00%
6,00%
5,00%
4,00%
3,00%
2,00%
1,00%
0,00%
8,00%
7,00%
6,00%
5,00%
4,00%
3,00%
2,00%
1,00%

0,00%

Head

Face

Neck Thorax Th. Spine Abdomen
m1980-1989 m1990-1999 m=2000-2009 m=2010-2019

Lu. Spine

External

38

Folksam



Hur val skyddar bilen man och kvinnor mot nackskador?

kon och alder

9

8

Female 50-99

Female 0-49

Male 50-99

Male 0-49

Folksam

39



Hur val skyddar bilen man och kvinnor mot brostskador?

kon och alder

2,5

- 610c-0T0C

. 6002-000¢

- 6102-0T0C

. 6002-000¢

Female 50-99

Female 0-49

Male 50-99

Male 0-49

Folksam

40



Risk for skada pa olika kroppsdelar uppdelat pa kon och alder

9,00

8,00

7,00

6,00

5,00

4,00

3,00

2,00

1,00

Head

Face

4 ‘ )
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ul II 1 II

\Neck Arm )\ Thorax J\Th. Spine,
m Male 0-49 mMale 50-99 mFemale 0-49
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1 II
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\LU. Spine

\_ Leg )

m Female 50-99

External
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Olika typer av whiplashskydd

“Reactive Head Restraint” (RHR) Volvo - WhiPS “Passive seats”

“Proactive Head Restraint” (PAHR) Energiupptagning Inga rorliga detaljer i stolen

Folksam
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18
16
14
12
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Risk for invaliditet for olika typer av whiplash-skydd

® Male B Female = Total
|
-13%
4
52%

479

/0%

WIL + Whips

RHR all

Standard seats

Ref: Kullgren A., Stigson H., and Krafft M. Development of Whiplash Associated Disorders for Male and Female
Car Occupants in Cars Launched Since the 80s in Different Impact Directions.

Folksam



Sammanfattning

« Kvinnor har generellt 28% hdgre risk for att en skada ska leda till invaliditet
 Kvinnor hogre risk for de flesta skadorna
« Man haogre risk for landryggs- och huvudskador

« Kvinnor hogre risk for whiplash som leder till invaliditet
« Kvinnor hogst risk vid 30-40 ar, man 40-50 ar

* Risk for whiplash som leder till invaliditet har:
« gatt ner for aldre kvinnor i nyare bilare
e gatt upp for yngre man

* Whiplashskydd ger olika skyddseffekt for kvinnor och man

. Folksam



Tack for mig!

Folksam


mailto:anders.kullgren@folksam.se
mailto:anders.kullgren@chalmers.se

Olika kroppsbyggnader —
varierande risker | en olycka

Anna Carlsson, Stiftelsen Chalmers Industriteknik

ionins o SAFER o

Transportforum 8-9 Januari 2020, Linkoping



Olycksrisk for olika kroppsstorlekar

« Kartlagga hur olycksrisken varierar for
personer med olika kroppsbyggnader.



Olycksrisk for olika kroppsstorlekar

« Kartlagga hur olycksrisken varierar for
personer med olika kroppsbyggnader.

=> Litteraturstudie



Olika forutsattningar

» Storlek (langd & BMI)
* Massfordelning

. Alder

* Anatomi

Benskorhet
Graviditet



Mid-sized

Male —) N

N

Olika sittposition

Jamfort med man tenderer kvinnor ha:
* Annan armposition
« Kortare huvudstodsavstand

« Kortare rattavstand
« Annan benposition

« Mer uppratt sittposition
. _ Female  |Based onthe UMTRI data,
Kortare avstand till golv Schneider et al. (1983)



Medelstor Man
(Huvudstod i lagsta position)

Olika geometrier

« Langden paverkar huvudstdds-

geometrin Me.c.JIeI.stcir Kvinna N
(Huvudstod i hogsta position)

Skaderisk?

« Fokus pa att huvudstddet
for [agt (langa personer / “man”)

» Inget/litet fokus pa att det ar
for hogt (korta personer “kvinnor”)

Bilder fran www.adseat.eu



Olika geometrier

« BMI och alder paverkar baltes-
geometrin. Vid extrem fetma kan

baltet vara for kort.
e - -

Aldre

Yngre

Bohman m.fl. 2019



Age:
9O0vyears | N -

Alder gi“

Age:
55 years

Okad alder ger vanligtvis:

e Storre huvudstodsavstand

« Annan stallning pa nackpartiet

20 years

« Storre magparti




Shorter HR
distance

Interaktion - Sate

—3>1 Earlier HR contact

Exempel 1:

A

» Upphinnandekollision

->»| Less seatback deflection

 Medelstor kvinna
| j]dmforelse med

Shorter
lever arm

\ 4
medGIStOr mMan Relatively stiffer seat
(Carlsson 2012) l l l

Less rearward Faster seat Greater forward More pronounced

displacements interaction accelerations rebound




Skaderisk?
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Skaderisk

Kvinnor har hogre risk for skador pa:
* Nacke (whiplash), ryggrad,

brostkorg, armar/ben

[Welsh & Lenard 2001, Storvik et al. 2009; Bose et al. 2011,
Carstersen et al. 2011; Parenteau et al. 2013; Kahane 2013]

Man har hogre risk for skador pa:

* Huvud
[Parenteau et al. 2013; Welsh & Lenard 2001]




Skaderisk

| jamfOrelse med man:
« skadas kvinnor vid lagre

hastighetsandring (Av)
(Mackay & Hassan 2000; Welsh & Lenard 20015s)

 har kvinnor en storre 6kning av

brostkorgsskador for hogre aldrar
(Ridella et al. 2012; Forman et al. 2019)




5’11”_6’0” 6}1“_6}2”

517”_518“ 5 9 _5 10 . .
9.7% 8.4%

5;4”_5;5” 5}6”_5’7” 5 8 _5 9
5;2”_5;3”

Skaderisk ?@??

Underben: .
« Korta fOrare har hogre skaderisk an langre
« Kvinnliga forare har hogre skaderisk an man
* Mojliga orsaker:
- Annan fotvinkel/stallning

- Mer direkt kontakt med pedalerna => HOgre accelerationer

- Val av skor kan paverka (tex hoga klackar)
[Dischinger et al. 1995; Wilson et al. 2001; Crandall et al. 1996]

6.4% 2.0%



Skaderisk

Whiplash: (Jakobsson et al. 2000)

« Gamla studier visar
att langden ar en
viktig parameter

 Bristfallig kunskap
om utfallet for olika

152 157 162 167 172 177 182 187 =190

typer av whiplashsystem @ Heigh (om)



Skaderisk ._
. -~ | Elderly |
« Hogre risk for skador och dodsfall

jJamfort med yngre forare (for motsvarande fardlangd)
Augenstein et al. 2005; Braver and Trempel 2004, Li et al. 2003; SARTRE 3 Consortium 2004]

« 3 ggr storre risk for allvarllig skada jamfort med

yngre akande (vid jamfoérbara krockar)
[Welsh et al. 2006]




Female drivers Male drivers

Obese llI : |
(BMI 240)

|

]

Obese II e | A
1,

(BMI 35-39.9)

: e ey | F
S kad e rl S k Ovemeiéht H— By
2

(BMI 25-29.9)

B M I Underweight e

(BMI <18.5)

Ev I

4 0 2 4
Fatality Risk Ratio and 93% confidence intervals

» Overvikt/fetma :
* Underviktiga man
medfor hogre risk for

dodlig skada jamfort med

normal Body Mass Index (BMI)
[Viano et al. 2008; Rice & Zhu 2013]
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Sammanfattningsvis

« Kvinnor har hogre risk for krockrelaterad skada
jamfort med man

« Aldre kvinnor & man har hogre risk for krockrelaterad skada
jJamfort med yngre

» Overviktiga kvinnor & man + underviktiga man har hogre risk
for krockrelaterade dodsfall jamfort med normalviktiga



Rekommendationer

* Behov av krockdockor (fysiska och/eller simuleringsmodeller)
som ar representative for man & kvinnor, av olika storlek &
alder, for att mojliggora robust utvardering

 Information om kroppsstorlek (langd / vikt) bor inkluderas |
olycks- och skadedata

 Olycks- och skadedata bor delas upp pa man & kvinnor,
i olika aldrar och storlekar
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Mats Svensson, Anders Kullgren, Astrid Linder www.projectvirtual.eu

Vagen framat for okad jamstalldhet:
Vilka verktyg for jamstalld trafiksakerhet
ar under utveckling?

Event: Transportforum 2020
Location: Linkdping, Sweden
Date: January 9, 2020
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Adj Prof Astrid Linder PhD wWww.projectvirtual.eu
Research Director, Traffic Safety, VTI

Open Access Virtual Testing Protocols
for Enhanced Road User Safety
VIRTUAL, In brief and recent development

Event: VIRTUAL AG meeting
Location: Florence
Date: 11/09/2019
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Vision: By 2030, the injury protection performances of
new cars will be assessed for both women and men

Aim

Reduce loss of life and health in road
crashes

ldentify protective innovations:
Virtual testing, Active HBM 50 F and
50 M

Share and foster knowledge: Open
- Sou rce

virtual
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BEFORE & VIRTUAL .

LEVEL OF MATURITY OF VIRTUAL TESTING OF CRASH SAFETY >
BRIDGING THE GAP
FUNDAMENTAL PRODUCT REGULATIONS
RESEARCH DEVELOPMENT STANDARDS AND NCAP

Human Body Models

Seated Male 50% OS

Seated Female 50% OS

Seated Male 50% Not-OS
Seated Female 50% Not-OS

Seated Male 50% Active scalable OS

Seated Female 50% Active scalable OS

Seated Male 50% Active muscles Not-OS

U ol ol Al
=

Seated Female 50% Active muscles Not-OS

Seated Child Scalable OS Male soth percentile Female soth percentile

Standing Male 50% OS

[ 5

Standing Female 50% OS

A Proprietary
Standing Male 50% Not-OS I
anding Male ° ij‘ : - Human body model NO EXISTING
Standing Female 50% Not-OS & Missing : ! Not Open Source MODELS
! ! (Not-0S)
Standing Male 50% Active scalable OS i’ | | Sgt}_lj\Bf\hl{\acle Sgrf\UA’)\AaSlc
Standing Female 50% Active scalable OS 7'19 | |
I |
I I
Bicyclist Male 50% 05 £ | l
Bicyclist Female 50% OS Cgb | [I Open Source (OS)
Y ’ ‘ | Human body model
| I
Mechanical Structures : : VIVA
\ | 50th Female

Vehicle structures
Adult seats

Child seats

virtual



Open Source Human Body Model

Male soth percentile Female 5oth percentile

Proprietary
Human body model NO EXISTING
Not Open Source MODELS
(Not-0S)
GHBMC THUMS
50th Male 50th Male
Open Source (0S)
Human body model
VIVA
50th Female

Osth J, Medoza-Vazque M, Sato F, Svensson M Y, Linder A, Brolin K (2017) A Female head-neck model for rear impact simulations. Journal
of Biomechanics, Vol 51, pp 49-56, http://dx.doi.org/10.1016/j.ibiomech.2016.11.066.

’j( virtual


http://dx.doi.org/10.1016/j.jbiomech.2016.11.066

Male, female, elderly, obese and child occupants
O 79 O @
Male, female, pedestrians and cyclists Public transport users

b ¥

virtual



Risk for s skada pa olika roppsdelar

0
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Head

Face
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B Male O- 49 | I\/Iale 50-99 MHEFemale0-49 ™ Female 50-99
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External
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Olika typer av whiplashskydd

“Reactive Head Restraint” (RHR) Volvo - WhiPS
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Prototype
Female Size
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Das Schiebedach
schlieBt sich bei
hoher Querdynamik*

Die Fondkopfstitzen
stellen sich auf

Lehnenneigung und
Sitzkissen werden in
eine gunstige Position
gebracht

Langseinstellung,
Kissen- und Lehnen-
neigung des Beifahrer
sitzes werden in
glnstige Positionen
gebracht*

Stltzpolster in den
Rickenlehnen der
Fondsitze werden

aufgeblasen

Stltzpolster in den
Sitzkissen und
Rickenlehnen beider
Vordersitze werden
aufgeblasen*

Die Seitenscheiben
werden bei hoher
Querdynamik
geschlossen

Die Sicherheitsgurte
von Fahrer und Beifahrer
werden gestrafft

Straffung der vorderen
Gurte unmittelbar vor
einem drohenden
Unfall auf Basis der
Radar-Informationen*

* Diese PRE-SAFE®“-Funktionen erfordern Sonderausstattungen
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The EU-project VIRTUAL

Open Access Virtual Testing Protocols

for Enhanced Road User Safety

Vision
Open access tools and procedures for
virtual testing

Physical testing is used as a reference to
validate virtual models

Physical dummies and virtual dummies
will link the real world and the virtual
world in the computer



The EU-project VIRTUAL

Open Access Virtual Testing Protocols
for Enhanced Road User Safety

Vision
Open access tools and procedures for
virtual testing

Use Open Source Human Body Models

e of both men and women




The EU-project VIRTUAL

Open Access Virtual Testing Protocols
for Enhanced Road User Safety

Vision
Open access tools and procedures for virtual testing
Use Open Source Human Body Models

* representing all sizes and ages

http://adultshape.org



The EU-project VIRTUAL

Open Access Virtual Testing Protocols
for Enhanced Road User Safety

Vision
Open access tools and procedures for virtual testing
Use Open Source Human Body Models

* representing all sizes and ages




The EU-project VIRTUAL

Open Access Virtual Testing Protocols
for Enhanced Road User Safety

Vision
Open access tools and procedures for virtual testing
Use Open Source Human Body Models

* representing all sizes and ages

BMI 18




Future seat positions and sitting postures

100%- 130°
T

B 15°-135

[
-

Direction of travel

Sub-group: Katarina Bohman (Volvo); Ines Levallois, Patryk Recko (Faurecia);
Frangois Renaudin, Damien Subit (Dorel) .
virtual




Future occupant monitoring

‘ﬁ virtual



carsharing summer expenience with Laura (L :
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FRAGOR TILL EXPERTERNA OCH DIALOG

Kvinnor och man i trafiken -
ar mdan mer skyddade dn kvinnor?




TACK!

Las mer om oss pa www.saferresearch.com




