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ABSTRACT

An autonomous car(driverless car, self —driving car, robotic car) is a vehicle that is capable of sensing its environment and
navigating without human input. Autonomous cars can detect surroundings using a variety of techniques such as radar, lidar, GPS,
odometry, and computer vision. Advanced control systems interpret sensory information to identify appropriate navigation paths,
as well as obstacles and relevant signage. Autonomous cars have control systems that are capable of analyzing sensory data to
distinguish between different cars on the road, which is very useful in planning a path to the desired destination. An issue tree,
also called a logic tree, is a graphical breakdown of a question that dissects it into its different components vertically and that
progresses into details as it reads to the right.Issue trees are useful in problem solving to identify the root causes of a problem
as well as to identify its potential solutions. They also provide a reference point to see how each piece fits into the whole picture
of a problem. Using Issue —Tree menthods, transportation safety policies were developed with autonompus vehicle in mind.
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Description Why use it? When to use it?

* Decomposes an * Helps = Early in the
issue into smaller disaggregate problem solving
sub-issues (e.g., problem into

o [ process, when
measures, criteria) individual pieces

you know little

* Sub-issues answer * Helps divide the about the

the question “What?”  work among problem
or “How?” team members

(Fig. 1) Issue—Tree
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(Table 1) Types of Issue—Tree

Type Purpose
g Problem Early state of project
a4 Identification & | when little information
k classification available
29g/0% Pr i .
- ez esejnt WI.th In the middle of
{ question with rocess or anytime
hypothesis P Y
7%..\2 Yes, No Last state of process

Issue —Tree= 41 '3}]
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%iiﬂz—*.ii Tl
(MECE, Mutually Exclusive, Collectively Exhaustive)
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Idea 1.1

Idea 2.1
Idea 22

Idea 3.1
Idea 32

Break a problem

Question

concrete solutions

1]

Formulation of
the basic

question to be
resolved should
be as specific as
possible

Complete but non-
overiapping st of
conceivable solutions

Further levels of detailfor ideas,
also complete and non
overlapping

Level of detail

(Fig. 2> Basic Principle of Issue—Tree
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(Table 2) Transportation SWOT Analysis with
Automotive Vehicle

Internal
STRENGTH WEAKNESS
Reduce driver stress Accidents with
Easy/comfortable malfunction
access to captive users Complexity of
Reduce Accidents accidents

Social Cost reduction
Easy Accident
Analysis
Vehicle reduction
Posi| Road/lane reduction

High Infrastructure
Reliability, Safety
Legal Issues
Ethical Issues
Revenue reduction  |Negal

tive| Traffic enforcement tive
reduction
OPPORTUNITIES THREATS
Paradigm shift Accidents with
Proper Safety malfunction

management
Driver license
Vehicle design change

Vehicle Inspection
Car Insurance
Industry Shift

Privacy, hacking

Mixed condition issue

External
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(Table 3) Projects by Issue—Tree

Key Projects
(Issue—Tree Strategy)

Projects

Planning for Transportation Safety

Specific topics and work items

* Assessments of automotive vehicle(AV) safety

* Assessments of automotive vehicle safety
* Assessments of road safety with AV

—Assessments of Roadway Safety with automotive vehicle(AV)

* Infrastructure Enhancement

* Signage, code
—Signage Visibility
—Human and Machine Interface

« Safety Infrastructure
—Safety Infrastructure for AV
—Roadway improvement for AV
—Classification of roadway for AV

—Technology for Lane marking and signage visibility
—Signage Visibility Technology

—Lighting for pedestrian crossing

—Machine readable signage, tag and marking
—Relationship AV with roadway structures
—Infrastructure requirements for AV

—Accident impacts mitigation for AV

* Data Collection and Control

* HD map and navigation information
—map, enforcement, instructions

— Information requirements for AV
—Dissemination of information for AV
—Safety related data analysis
« real —time surveillance and control
—Safety index with various conditions
—Safety assessment with roadway and traffic conditions

* Central Control Unit
* Connected Car

* Traffic information and safety information
—Information gathering, processing and
dissemination

—Information Process with AV
—AV management and control scheme

* Reliability Enhancement

« Safety standard for AV
—Methodology for assessment of AV safety

—AV safety standard
—ICT, SW reliability Test
—Safety standard for AV

* Real —time Vehicle Inspection

—Real —time Vehicle Inspection

—Plan for Vehicle Inspection
—Real —time Vehicle Inspection scheme

* Operation Data Gathering and Analysis

—Centralized AV operating data

—Operation Data Gathering and Analysis

* DTG and Analysis —DTG for AV —DTG Data Gathering and Analysis
+IT and AV based accident analysis
—AV DTG —Accident analysis and traffic environment assessment system

* Accident Data Processing

« IT based accident analysis
—Automation of roadway safety audit
—Safety Data Sharing

« Safety big data

—Roadway safety analysis program

* Big data for accidents and safety data
—Management scheme for safety and accident data
—Big data for traffic safety
—accident prone points analysis

* Impacts of AV

—Impacts of AV in traffic safety

—Impacts Analysis of AV in traffic safety

* Staged road
Introduction
* Staged National Safety Policy

safety policy with AV

—Safety policy with mixed conditions

—Staged road safety policy with AV Introduction
—Staged National Safety Policy after 2020

* Related Agency future plan

—Transportation Agency future plan

—Transportation Agency future plan

* Transportation Management Scheme with AV
* User/System Interface

—Transportation Management Scheme with AV

—Transportation Management Scheme with AV
—Transportation enforcement Scheme with AV

:gec;n,seﬁme Monitoring —Real —time Monitoring of AV —AV licensing scheme
* Insurance « Insurance * Insurance for AV
* Legal * legal issues * Legal issues with AV
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(Table 4) QFD for AV and Safety Policies
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(Table 6) Issue—Tree Strategy and Weighted
(Table 5) Result of QFD Anslysis Analysis of QFD
rank Proposed Projects score Issue—Tree Strategy Weighted Score
1 | Staged road safety policy with AV Introduction | 82 Infrastructure Enhancement 38
2 Transportation Agency future plan 73 T
3 Legal issues with AV 71 Reliability Enhancement 16
4 Impacts Analysis of AV in traffic safety 68 Accident Data Processing 21
5 Plan for Vehicle Inspection 67 Traffic Safety Management 95
6 Operation Data Gathering and Analysis 66
7 AV licensing scheme 66 AV Mangement 2
8 DTG Data Gathering and Analysis 64 License/ Insurance/Legal 34
9 AV safety standard 63
10 Safety related data analysis 62 o = = o _ =
. = = L
10 Assessments of Roadway Safety with AV 62 A-&FYA-EA] B wet dSEE 1Bt
12 AV management and control scheme 59 A Holo] ¢3kS nlglo g §829< wEJMAAY
13 Relationship Av with roadway structures 56 -
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15 Insurance for AV 54 st ASFPAsAE A7 7IHA A Y TR A
16 real —time survelllfmce and control 53 A7t ALFHATA L3S 9t %&@,_% U
17 Infrastructure requirements for AV 52
18 Dissemination of information for AV 48 Ehdi .
19 Big data for traffic safety 47
20 |Management scheme for safety and accident data| 46 A =
21 Accident impacts mitigation for AV 45 V. = v
22 Information requirements for AV 41
2 Technology for Lane marking and signage 2 B A3E Ae&FIAFAY =90 wE uE
visibility o}#] Holollo] Addke HAF] 2
Ul = oﬁji?l-%jxq o] X
23 Information Process with AV 34 o wokelef 0; Tﬂ }:L - ooq o ° _'_/]_ f
25 Roadway safety analysis program 32 22 Ao wgt Fa3g A AYGE EEIA
26 Accident prone points analysis 29 o} AeFPAFAe] =0 wet AL 9 wEY
o] MapgeFe Aelste] JAZ3ES} Issue—Tree
ALFYAEA B LFXARHY Ropol A 7} BAE Fako At ¥ AARAE =239

Vol.15 No.3(2016. 8) The Journal of The Korea Institute of Intelligent Transport Systems 31



Issue—Tree?| 2| QFDE 0| 8% XASFHASA NEAMH MM £4
3, EFE AL $AEE EESAUT REFERENCES
AgFAAEA B BERAAA BotolA] 7}
A mo oxZoE Uil AAL Ag=saE [1] James M. Anderson, et al.(2014), Autonomous
3} =0 T mEokAAgA o ekt Vehicle Technology A Guide for Policymakers,
RAND Corporation.
AeFHAER} 9 E uEekd #d v . ;
o ]-E—Z f}o]- OA]-a %Oﬂ “1 = s R _]] " [2] McKinsey & Company(2011), Problem—Solving
e LI = | = >
"] EH'O od TH = X}ETEEX}%‘Z} J—ﬂ-% \__;1<_"1_'T and DeCiSiOnfMaking.
°F 9% €4 B et vid’ 5ol el & [3] Korea Transport Institute(2014 Conception of
A FREoj ok & AR A2 e National Road Transport Policy and Action Plan.
A-EFAAE2Y T8 Y3 AHAMo Eg:= [41 NHTSA(2013), Preliminary Statement of Policy
A-gFPAEate] =9 Wl J=HE nEekd Concerning Automated Vehicles, National
Holo] gaFe ulElo 2 F4M0 wEADT A Highway Traffic Safety Administration.
A Bgo] ©MA Fojof 1 WEFAL A} A [5] Victoria Transport Policy Institute(2015), Auto—
2 2 9= ASEYAEAE oak SHAA e A nomousVehicle Implementation Predictions
A N o o 050 a Implications for Transport Planning.
[¢] =3 f1eN
do) A&FAAEA FEstel aghs vehith [6] SmartDraw.com(2008). House of Quality Mat—
5 = 50
T 20209 ol F9 ATIwEAHES daAS rix. The Project Management Hut.
ANHES L 2 S22V F=we A 14
S A&FPAFAY] e AAR ALY, WU 4
838 BRI
U

% 3)(Nam, Doohee)

A=!

20009 1€ ~2006'3 84 :
20063 84

e—mail : doohee@hansung.ac.kr

o] 4 4Lee, Sang—S00)
2001d ~2002d
20023 ~ A
e—mail : sslee@ajou.ac.kr

CREAATed

72 ¥ A(Kim, Nam—Sun)
20059 24 : o}Fistw
19999 2€ : o=tigtn AN
20159 6¥~&A :

e—mail : nsk@chol.com

19963 University of Washington n%
19974 ~19991d : Washington State Dept
6’]—;:"—3_]7_

~AR) : A xn.m

AL F
=
BAH 7B

31&}kak
o 17

A
of Transportation

4 AdATd
38t wg

200043 : Texas A&M University 2FAF (2252 3)

9 4P

DolEletal WEFSG w5

s
&3t
o

53

7

32 DATSYR=EN

157, TH42(2016'F 8)



