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{ SUMMARY )

Purpose: To develop a scaled experimental platform to evaluate vehicle safety
system that is designed to avoid secondary collisions in multiple vehicle involved
severe accidents

Contents:

1.

Selecting scenarios for secondary collision: Analyzation of secondary collision

accidents from domestic and US vehicle accident database, and selecting major

accident scenarios including fatality rate and frequencies

— Data search and collection of secondary collision accidents: US NASS-CDS
database, Korean TAAS(Traffic Accident Analysis System)

— Secondary collision analysis and statistics: case study and frequency statistics

— Accident case selection : selection of mostly damaging and frequent accident
cases

— Creating representative secondary accident scenarios for evaluation of the

Purpose & experiment platform
Contents 2. Development of the experimental platform: Development of the experiment
platform and environment that can be used for evaluating secondary collision
avoidance systems in lab—environment not on real roads
— Scaled vehicles : Develop a scaled vehicle that can guarantee safe experiment
and reproductivity
— Remote data acquisition system: Develop data acquisition system that can
collect data remotely using Wifi, Bluetooth, Zigbee, or etc
— Develop a method of analysis and experiment using the scaled system:
Dimensional analysis to keep the validity between the real-sized system and
the scaled system
— Develop an adjustable scaled road for emulation of the phenomenon between a
surface and a tire.
— Experimental evaluation for the validity using real vehicle test data, simulation
software, and the developed system
1. Representative secondary accident scenarios : Create more than ten major
accident scenarios including fatality rate and frequencies
Results 2. Experimental platform for evaluating secondary collision avoidance systems (3
units of scaled vehicles and scaled roads)
1. Technical Contributions
— Guiding the direction of active safety system development when autonomous
vehicles penetrate the market
— Build a active safety system concept that can avoid accidents caused by
unexpected external events.
— Provide a cost effective, safe, and rapid evaluation platform for dangerous
accident cases
Expected — Accelerate the development pace and improve the research quality

Contribution

— Even can be used for evaluating other types of active safety systems

2. Academic Contributions

— Dimensional analysis for dynamic system that is heavily affected by frictional
forces

— Provide an experimental method using the scaled system

— Provide dimensional analysis for longitudinal and lateral vehicle dynamics and
tire models

— Provide processed accidents data for additional studies

Keywords

second accident

experiment dimensional

blatform analysis scaled vehicle vehicle safety
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‘With brake assist after collision ‘With brake assist after collision
- Zar-

(¢) Daimler, Pre-Safe Plus (Monitoring the traffic behind and applying brakes)
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2) 79 A=

3l 5] &=
)= NASS-CDSOA EF/E A5 &
Crash
PsU 9
Case Number 088
Stratum B [
Weight 19.724 N (s ]
Crash Date 04/2009 4;,_ | "’;" High Speed
Day Of Week Monday ] : ’fr'ﬂ HEEL?-‘,Q‘,’;‘E
Crash Time 1325 | Road width 3 7m used
1]
2000000888 | | Il
Case Summary =]
Crash Type Multi-vehicle to chject(s) | gt Event#
Configuration Angle/sideswipe [
Summary 1 was traveling north in lane three. W2 was traveling north in lane two. V3 was I
traveling north in lane two, behind V2. V1 began to change lanes when V1's right I
side contacted V2's left side. V2 began traveling in a northwesterly direction until Event #2 Il
V2's left side contacted a metal guardrail. V2 then began traveling in a I
northeasterly direction when V2's right side contacted V3's left side rear trailer tire: : :
Vehicles LR
Vehicle  Year Make Model Damage Plane Severity Viand va |
1 2005 INTERMATIOMAL MEDIUMMHEAWY - COE Right Unknown to Scale [ 7
HARVESTER/MAVISTAR HIGH ENTRY Il
2 2006 CHRYSLER SEBRING Right Moderate | elgel L Eventa#t
3 2006 FREIGHTLINER/WHITE MEDIUMMHEANY - Undercarriage Unknown -
COEMHIGH ENTRY :
Persons :' !;
Vehicle Occupant Role Seat Restraints Max Injury Max Injury Source ull
Severity |
2 1 Driver Front-Left Air Bag/ Manual- Scalp abrasion Minor  Other occupants |15
Unknown ||
2 2 Passenger Front-Right Air Bag/ Manual- Cerebrum Critical ~ Right B-pillar | \::
Unk n " rhage |
intracerebral bilateral
719 7 NASS-CDS Atal Hle]E] 9] o
Z] S =X B o o aL
- At A, AAG FE 9, Al A9 Al
= = o~
- 20151 HlolH AbaL HlolE F 23k ARl HoJE
aL = o aL
- AFdE A HolHE mRg o= HolE AUty
= X ¥ 9l = = 3L =S| Q0]%
- NASS-CDS+= Al Abal A3 B A ARE AlFst] £40] &g

- A3l Hlo]H ¢ &4 : https://crashviewer.nhtsa.dot.gov/LegacyCDS/Search

3E 1 =5t vl 78 dlelE Bla

TAAS

NASS-CDS

Information of vehicle

O

Scene diagram

Injury

Information of road

Damage plane

Severity of vehicle

Velocity

XX | OO >

>D|lO|O|O|O|O
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Data reduction Standard

Vehicle Vehicle model _

information| Type of accident vehicle| Bullet, target vehicle

Point of collision H - e 4_ - l -135°
13 3 \l /
. . S0 —— - 50
Collision 4 _v
information i _4° 453 ‘\T‘J
Impact direction TR e e B "
(a) Point of Collision (b} Impact Direction
Severity Vehicle severity(minor, moderate, severe)
Sequence of accidents Collision object, roll over, rotation, ---
Road Surface Wet, snow, concrete, cement, ---
) ) Road type Straight, corner(right, left), intersection, ---
information

Speed limit -

20154 2RALL X2 £ - Excel

At (o] 1D RS/AERTE COlr| 1% D HR B | D 008 %o | SEEEAIE N2, 541, ZHONE | rohoue s 170 % cwolols|  172e ks 530 50t Yow
v 7 Va2 e V&

Gl0/Ef GOl | sheett mel | ATDREIMEROL | MARNEFOTE ROLL | AL
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100

Probability
(%)

a9 19 T YA B AR wE uF T Al 24 HlE
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Green Vehicle

[
Blue Vehicle

o

10m

Red Vehicle
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| (n)
2015-03-128
Road Surface: Bituminous
Road Surface Conditon: Dry
Grade: Level
Speed Limit: 80kmph

NASS-CDS AfZL A3

2015-48-005,
2015-48-085,
2015-49-070,
2015-49-097,
2015-49-147,
2015-72-062,
2015-73-041,
2015-75-025,
2015-78-079,
2015-79-054,
2015-02-005,
2015-03-078,
2015-03-108,
2015-04-056,
2015-05-023,
2015-05-123,
2015-08-002,
2015-08-063,
2015-11-058,
2015-12-064,
2015-41-104,
2015-41-129,
2015-43-023,
2015-43-052,
2015-45-072,
2015-45-119,

2015-79-134,

2015-48-020,
2015-48-088,
2015-49-071,
2015-49-129,
2015-72-005,
2015-73-020,
2015-74-041,
2015-75-028,
2015-79-018,
2015-79-059,
2015-03-029,
2015-03-086,
2015-03-111,
2015-04-105,
2015-05-047,
2015-05-139,
2015-08-003,
2015-08-080,
2015-12-034,
2015-41-008,
2015-41-1009,
2015-41-155,
2015-43-028,
2015-43-126,
2015-45-074,
2015-45-132,
2015-79-146,

2015-48-023,
2015-48-095,
2015-49-073,
2015-49-137,
2015-72-025,
2015-73-024,
2015-75-020,
2015-75-032,
2015-79-019,
2015-79-070,
2015-03-059,
2015-03-101,
2015-03-128,
2015-05-004,
2015-05-069,
2015-05-141,
2015-08-033,
2015-08-093,
2015-12-041,
2015-41-060,
2015-41-123,
2015-43-005,
2015-43-037,
2015-45-028,
2015-45-075,
2015-79-098,
2015-79-151,

2015-48-068,
2015-49-010,
2015-49-087,
2015-49-138,
2015-72-041,
2015-73-029,
2015-75-024,
2015-76-065,
2015-79-042,
2015-79-073,
2015-03-069,
2015-03-102,
2015-04-020,
2015-05-018,
2015-05-120,
2015-05-145,
2015-08-048,
2015-08-097,
2015-12-058,
2015-41-089,
2015-41-126,
2015-43-006,
2015-43-041,
2015-45-039,
2015-45-116,
2015-79-112,
2015-81-005,
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2015-81-008,
2015-81-060,
2015-81-085,
2015-81-112
2015-82-022,
2015-82-054,
2012-03-029,
2012-03-095,
2012-04-062,
2012-05-024,
2012-05-070,
2012-05-090,
2012-06-078,
2012-08-023,
2012-08-092,
2012-09-001,
2012-09-043,
2012-09-097,
2012-11-038,
2012-11-105,
2012-11-123,
2012-12-060,
2012-13-036,
2012-41-003,
2012-41-065,
2012-41-165,
2012-43-024,
2012-43-103,
2012-43-171,
2012-43-187,
2012-43-215,
2012-45-049,
2012-48-024,
2012-48-105,
2012-49-069,
2012-49-116,
2012-49-180,
2012-49-211,
2012-72-087,
2012-73-074,
2013-02-028,
2013-03-020,
2013-03-054,
2013-03-115,
2013-04-037,
2013-04-104,
2013-05-025,
2013-05-036,
2013-05-122,
2013-06-067,
2013-06-105,
2013-08-044,
2013-08-068,
2013-08-112,
2013-08-124,
2013-09-005,
2013-12-002,
2013-12-058,
2013-13-036,
2013-41-026,
2013-41-076,
2013-41-143,
2013-41-164,
2013-43-056,
2013-43-145,

2015-81-025,
2015-81-067,
2015-81-093,
2015-81-130,
2015-82-026,
2015-82-060,
2012-03-030,
2012-03-101,
2012-04-077,
2012-05-043,
2012-05-074,
2012-05-096,
2012-06-093,
2012-08-058,
2012-08-141,
2012-09-010,
2012-09-064,
2012-09-107,
2012-11-043,
2012-11-112,
2012-12-005,
2012-12-089,
2012-13-061,
2012-41-044,
2012-41-083,
2012-41-172,
2012-43-035,
2012-43-122,
2012-43-173,
2012-43-193,
2012-45-015,
2012-48-003,
2012-48-035,
2012-48-153,
2012-49-076,
2012-49-120,
2012-49-183,
2012-72-014,
2012-72-116,
2012-73-112,
2013-02-043,
2013-03-038,
2013-03-071,
2013-04-020,
2013-04-076,

2013-05-003,

2013-05-028,
2013-05-037,
2013-05-127,
2013-06-073,
2013-06-108,
2013-08-053,
2013-08-083,
2013-08-113,
2013-08-127,
2013-09-045,
2013-12-011,
2013-12-078,
2013-13-091,
2013-41-029,
2013-41-121,
2013-41-147,
2013-43-005,
2013-43-076,
2013-43-155,

2015-81-039,
2015-81-068,
2015-81-097,
2015-81-131,
2015-82-050,
2012-02-069,
2012-03-040,
2012-04-007,
2012-04-102,
2012-05-055,
2012-05-075,
2012-06-049,
2012-06-102,
2012-08-083,
2012-08-145,
2012-09-035,
2012-09-067,
2012-09-115,
2012-11-077,
2012-11-114,
2012-12-027,
2012-12-111,
2012-13-080,
2012-41-050,
2012-41-090,
2012-41-176,
2012-43-076,
2012-43-138,
2012-43-175,
2012-43-201,
2012-45-016,
2012-48-010,
2012-48-037,
2012-48-155,
2012-49-105,
2012-49-141,
2012-49-193,
2012-72-026,
2012-72-134,
2012-73-152,
2013-02-056,
2013-03-047,
2013-03-093,
2013-04-021,
2013-04-088,
2013-05-015,
2013-05-030,
2013-05-080,
2013-06-044,
2013-06-086,
2013-06-128,
2013-08-057,
2013-08-097,
2013-08-119,
2013-08-134,
2013-11-044,
2013-12-021,
2013-12-088,
2013-13-097,
2013-41-061,
2013-41-128,
2013-41-148,
2013-43-015,
2013-43-101,
2013-43-159,

2015-81-051,
2015-81-084,
2015-81-109,
2015-82-014,
2015-82-052,
2012-02-077,
2012-03-051,
2012-04-055,
2012-05-002,
2012-05-057,
2012-05-077,
2012-06-071,
2012-08-011,
2012-08-086,
2012-08-157,
2012-09-042,
2012-09-093,
2012-11-021,
2012-11-085,
2012-11-119,
2012-12-041,
2012-12-158,
2012-13-082,
2012-41-058,
2012-41-129,
2012-41-185,
2012-43-080,
2012-43-163,
2012-43-185,
2012-43-205,
2012-45-040,
2012-48-011,
2012-48-069,
2012-49-034,
2012-49-111,
2012-49-150,
2012-49-202,
2012-72-065,
2012-73-062,
2012-73-156,
2013-02-085,
2013-03-049,
2013-03-098,
2013-04-032,
2013-04-089
2013-05-016,
2013-05-034,
2013-05-101,
2013-06-054,
2013-06-090,
2013-08-029,
2013-08-063,
2013-08-107,
2013-08-123,
2013-08-142,
2013-11-058,
2013-12-056,
2013-13-032,
2013-41-017,
2013-41-075,
2013-41-142,
2013-41-150,
2013-43-023,
2013-43-119,
2013-45-001,
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2013-45-004,
2013-48-047,
2013-48-092,
2013-48-146,
2013-49-026,
2013-49-098,
2013-72-097,
2013-72-132,
2013-72-161,
2013-72-172,
2013-73-003,
2013-74-009,
2013-74-120,
2013-75-036,
2013-75-077,
2013-78-010,
2013-79-038,
2013-79-101,
2013-79-170,
2013-81-050,
2013-81-089,
2013-81-131,
2013-82-029,
2013-82-124,
2012-82-134,
2012-82-064,
2012-82-029,
2012-81-152,
2012-81-111,
2012-81-023,
2012-79-135,
2012-79-085,
2012-79-002,
2012-78-033,
2012-76-143,
2012-75-098,
2012-75-041,

2013-45-011,
2013-48-050,
2013-48-096,
2013-49-001,
2013-49-053,
2013-49-106,
2013-72-100,
2013-72-142,
2013-72-163,
2013-72-174,
2013-73-093,
2013-74-021,
2013-74-131,
2013-75-046,
2013-75-081,
2013-78-060,
2013-79-046,
2013-79-112,
2013-81-001,
2013-81-051,
2013-81-097,
2013-81-135,
2013-82-051,
2012-82-151,
2012-82-091,
2012-82-053,
2012-81-162,
2012-81-138,
2012-81-103,
2012-81-011,
2012-79-131,
2012-79-045,
2012-78-174,
2012-78-025,
2012-76-064,

2013-45-082,
2013-48-062,
2013-48-104,
2013-49-002,
2013-49-072,
2013-72-065,
2013-72-103,
2013-72-152,
2013-72-167,
2013-72-182,
2013-73-099,
2013-74-026,
2013-75-006,
2013-75-072,
2013-75-089,
2013-78-161,
2013-79-049,
2013-79-120,
2013-81-010,
2013-81-056,
2013-81-107,
2013-81-158,
2013-82-059,
2012-82-137,
2012-82-073,
2012-82-034,
2012-81-159,
2012-81-130,
2012-81-071,
2012-79-153,
2012-79-116,
2012-79-037,
2012-78-127,
2012-78-012,
2012-76-028,
2012-75-095, 2012-75-060,
2012-75-037, 2012-75-016,
2012-73-170

2013-48-022,
2013-48-079,
2013-48-140,
2013-49-024,
2013-49-078,
2013-72-080,
2013-72-116,
2013-72-159,
2013-72-171,
2013-72-193,
2013-73-128,
2013-74-091,
2013-75-012,
2013-75-073,
2013-76-096,
2013-79-037,
2013-79-062,
2013-79-146,
2013-81-041,
2013-81-087,
2013-81-123,
2013-81-162,
2013-82-099,
2012-82-135,
2012-82-065,
2012-82-032,
2012-81-155,
2012-81-123,
2012-81-028,
2012-79-145,
2012-79-090,
2012-79-030,
2012-78-047,
2012-78-004,
2012-75-119,
2012-75-051,
2012-74-071,
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i
2012-72-007E -
NOT TO SCALE ;

2012-72-003E

dry, level concrete |
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2013-73-079F
Road Surface: Bituminous
Road Suface Condition: Dry
Grade: Level
Speed Limit: 35 MPH

|
- 2012-04 - 035 |
| 1 [ NY Road Surface - Bituminous H
o e ! Road Condition : Dry/Level
| v ] — Speed Limit - 45 mph !
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