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.
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(2) CHASPA
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>
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Eate] ARESta k. YWHAQL 2AL AFENAE uhEY WS S8
AYE Ae AuE AHgsta QAT FAE, 2L A R vy @4
Tol BT A9, 34 At A= v #olA DMIAE ol#gk #A7t

sad = g 2, oA Bule] A9, AL FH Ade SE2E AT

<28 2-6> CHASPA
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o
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=

I
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10) http://www.toadoro.co.jp
11) http://www.roadware.com
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29 P18 AP

o FE XF {4E, ARV, ¥¥ T A

Mon-contact

speed metsr Caoae
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(9) DBDV

o

+34 qF P wk-g HAAFDBDV, Driver Behavior Detecting Vehicle)S <&
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AR ofue} &2 9 5474 24K 5 e Avh a7 d
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18) http://taas.rota.or.kr
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: EDCRASH(Engineering Dynamics Corporation Reconstruction of Accident
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: EDSMAC (Engineering Dynamics Simulation Model of Automobile Collisions)
: EDSVS (Engineering Dynamics Single Vehicle Simulator)

: EDVTS (Engineering Dynamics Vehicle Trailer Simulator)

: EDHIS (Engineering Dynamics Human Impact Simulator)

: EDCAD (Engineering Dynamics Computer-Aided Drafting

: EDVDS (Engineering Dynamics Vehicle Dynamics Simulator)
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o A AME(ECG), HAE(EEG), FAEEMGC)TY AANEE FH8719
& AJEAFOEE UEHOF BlOpac system® MP150 Data Acquisition
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4. E2HNW)}L A

1) =2QAEH 7} EZ73826)
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oz F¥Y
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| Individual Risk Map )
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25) f&j—{'i’%{‘? , ERa ohizd g #gelE ¥ SEgRALE 75, 2010
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(2) THSDM

o]

v]= AWEEwE 4 (Federal Highway Administration)oll 4 7§43 [HSDM
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— 34 —

<3 2-6> [HSDM9| F+8 X&

T 2

Crash Module

a8
= Q1A A kel sk} 3E ARG A%, A
9] ABAoZ o=

FE S8 Aol A3en Auel YAES vEA, Y dgke]
A Azt B Fae bsehl o

o) A 9 AelAel F adwFd @ vhe Feusd web) 3
o WEF o9 A WsharEt

AAA% L)esign Consistency) Module2 E&e] #3 Fa&Hro]
A& Hrtsta, VBEH o A& ulEE AWM S g

Coi);zlti‘:lcv o 7} 87k *1 85% speedE o F38h= speedfpr({file model & &)
Module | ® speed-prediction model% FASHANA I} TGl wrolq AfEHE
o mXE dFE ¢

® speed-profile model¥} consistency rating measure® 4]

® Vehicle Dynamics Modelel €17 % Driver Performance Model2 -4

® Driver performancet roadway/vehicle systemell ©]&] &< wo

® Vehicle performancet= driver behavior/performance®] ¢ &S ’z‘ &+
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7V& 3%t ¢ Grades, Curves, Sight restrictions, No-passing zones, Passing
and climbing lanes
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(3) ZFEFEY

o &% (Conflict)ol g 27] o]}e] AEH7F LT =2 T AHEEE & o 3
e BERY Wi, 9 % BREE @49 2 wsdEe ow ¢x
A7t e A 2L Fsr] g ABolut Az <% AT
o oo wAEE #@492)

0 19774 Norway®] OsloclA € ZAIg&IelH “& Ee 2 o3 =&
o]l gAEe] & FHE FAY W FE AP e FUH AT WAR A

2 AT Beol 4 hET 4R 02 ANHAS

o F8 A% I e AungdPAFo R wRe Fdshs =29 7 gof
AW wAz Yol wH, B % BHFE 2ERI S RsHeE B
ol mAZAAY wEAL} W BAsA B e ozt Ansdy Fol
FAA U

<} 2-7> AR AEFo 4

2as | aANEO) | RRATE) | BRAEA) A
3 3 3 3 9
4 16 8 8 32
5 49 15 15 79
6 124 24 24 172
a _JHC 1T L e YL
9 2B °
kil W
el N7z
a ) M s )
ERYSA) -8 =3 ERYEA) -4 ERYS(M -2
YRS 8 = AR : 4 N 2RNEm (2
& AXNEO) - 16 e 4 3 ansze) -1
P A A 12 A s
<33 2-26> WAIZL} A=
27) ol & H, 29A wEEE 3, 2001, pp48753

o olge 4% Wil

24

AYom AAW 4FEY Wiel

Severity= Time to Accident(TA)-ValueZ A& 4 glo

71 Sl oW A5 A ARANRE Ezo] g4}
A ok Alnsh ol & Anka #4
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A7A el g
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(3) Positive Guidance
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ARE AFsHoF 29
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29 97 % 542
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28) Federal Administrator Norbert T.
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Tiemann, in U.S. Congress.

Narrow Bridges-Driver

Dilemmas, Hearings before the Subcommittee on Investigations and Review, Committee
on Public Works, 93rd Congress, First Session, June 12714, 1973
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@il ¢ Lunenfeld, H. and Alexander, G.J(1981), User's Guide to Positive Guidance 2rd Edition, U.S. Dept of
Transportation.
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5. X1 YUKl ME USE GPS/INS AIAE B
o dlsE AADY AR J1Zh HE AdRE dAxE

GPS/INS F3Al=Hlo] 7Hg A3

e
o2
o
rr

A=

o QuAoz GRSl A9 SHCZNEH AEBE Wol Azl AUE 2AT ¥
97 gou}, 402N H A5E A8 Bot A% EAT. WY NS
A% A AEE A8 WEel 9% BARE TaeA P4 AAE U

8 4 slex, Adel AMRA A} 4] e, Qudoz GRSt

it
of,

(1) INS JHR

o 4 ¥y A A (Inertial Navigation System, INS)= &, 337], WAtY Foj
Aate] A719 AAE A FHANA Freatr] AF FA.

o INSe| FAHe]e Ao 22 E(Gyroscope)oll A 7HEEE T HEd] &x
S Tahal, £52 AR o]Fd AYS FIte ¥4

o AL AW AAE s olF Fo: A9 NG x5 ANt shepdt
g 3 by Hal pae] JFS A gevke ol AAT W AE
ol FstH A7t FAE o AXNEZ GPSH HER #Holy = Fol o BA

o
rr
2
&
o
M
2
lo
N
B
trt
fl
Ay
o
ol
e
2
>
o
o
ol
EY
N
N

7+ = 7 (accelerometer)
ZNeoAA HY FHL 25 JHEEART oy x, yF JHEEAdE 9%

i, 7 7kEEA Yehd SERE o 88te o]FA Y VEvE & YA

®, 39 99 Aol H4sE A% AsEARoRE JAY A 7)271E
F g3 AAAE 2R WM A2E W Aok 3.

o

AEEAE ARAOR AolzE HANI AF AN, AT ARE A4
2 ALsEE Aol o7 Yhso} Su AAR WS Brelnz AHeEA
o 2ol AAo] BhE ANES Aolzs EFete] g AEEAE THEEA
HA 2E o8N W roll, pitch?E FE & A7) wEel, Aol wel
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AR o7} glor £x9), random walk gl 93 A4E ALstae A
ol wet 27 F74e del gl

o GPSE 7% ANeAE T 9AE 23 UAY, INsE 2719 LA} ok A

o

e Agel AR A8HoR GAeR WS HE wE Aol
AAE ABe sedol AAZ4e FE 4 A7) WEel, 237F F7e ¥

et

& FAd wehA vl INS Al oAl waA AP INS gHlek GPsE 2
(AT, FAY, AFATE 5)2 st Mg INS AHE tiAste] AHgE]=
#

[2) INSQ| JI&S

o INS(Inertial Navigation System)®] FL3 A A1 W AAe} MR FH 2

o]

o

A, ol B2 AT u exe FAWHY Ao|(Ao]ZY AFE deg/hE A
Y, 7MEEAE ggE A #8), 34 I9@EE 4 9 F2 ppmoE
)9 22 vehd,

W A B BHEA R 001deg/he] U Aol27t £ INSE Jkae
2 A% Inmi/he} LA} @@t gejA glom de g she ZAE A
FEE A7) 99k 54 B A2TE 2 dusloor B B %S 4
& AF

<29 228> @A) Aol V)% FERoFS YERATE Aol7 exbe} S
of we} of@l WA Aol2rt AGHEA e 9. 2)

[

¥

29) George T. Schmidt, “INS;GPS Technology Trends,” NATO Research and Technology
Organization, 2010

o

— 40 -

G o
DTG =Dry Tuy
P00 = Intotoramoute Fiber Optic Gyro
Quartz = Coriolis Sensor
Mechanical = Spinning Mass
= Afitude Heading Reference System
MEMS — Micro o Wachanea Sermors (sior)

L L ) ! I Il
0.15 15 15 150 1500 3600

Scale Factor Stability (ppm)
T

: 0.000015 ©0.00015 0.0015 0.015
Bias Stability (deg/hr)

<18 2-28> #xfe| Kfojz S8 2op?

=
l
2
i

(<3

183 #4449 MEMS(Microelectromechanical System)E 7423}
7], FA deld B Aol dn 1 AHEE A% FuiEe FAY Be &
& AFol ZAAT A& A7k ofF AL R&EF PR A5 HolEY AF
ol AR L, <2F 229004 FF ke 51097 FAHY FopolA
AR Aolz BA AlzEle) kel
MEMS®} 7+ 34 f-(Interferometric Fiber-Optic; IFOG) 718 wi$- A4de] 3
4 MA=rt e Zoks wale dAe] 3 #lolA Ao]Z(Ring Laser Gyros;
RIGs)Z thal & o2 4ztE. ZE MEMS 7|1¢9] Ade dF oz MEMS Ao
29 Fdel g Lo MEMS 71419 4% Be S&RoklA A% wrise)
28
@A MEMS INSE 164ci®] =719 0.01deg/h %ol FAHUT Hl4-e [FOG
Alz=§lo] $15,000-620,000%0 Aol BIdke] $1000 HFO.2 FO1E FE AU, A7H
HES FelA gk Fje) MEMSE i Ao R sbEse o]#d MEMS
7159} A AZY Fe A, Fe Aoz, ZHHE B4 AXE AHEATE A8t
© A2doR B3E hse g
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RLG = Ring Laser Gyro
IFOG = Interferometric Fiber Optic Gyro

1 nautical mile/hour earth rate
=

1.000

s

SCALE FACTOR STABILITY (ppm)
23
" 8

: 1 1
0.0000015 0.000015 0.00015 0.0015 0.015 0.15 15 15 150 1500
BIAS STABILITY (*/hr)

<ag 2-29> Jh7ke olefel Xjolz 7|z 8%

o MEMS W29 o4 A7 Akl HA el JIA WA Hoke XA 2
ALZ o, wFAANM e LvkE A, vir)st viakde) AE Y, #e
AR A mAtd i, AFE BA B4R, dloly el B, el REe B4
T AL “AvtE 2707, B ASAHA FLolu shdat e AN, ofF
2+ GPS/INS A28 o AH-E AY

o <I¥ 230>% 20201 0|9 W vjehel] Aol 7)Eo] of¥A W ARIA Hel
3 A%, MEMSe} A3 38h] 28 (Integrated-Optics; 10 H= MOEMS)©] 4
b A AAE AAE RS BoFa UE, o] A5 2AE MEMSE| 5ol
At A7) E R, Frhle] Aol FHARL oz O¥A & Zoz H
H, AlzE AARE] 718k, 27], A7is e g v Ax Ved

A F5%7] Wil goz o o] 7hed ez Yz

~4n -
IFOG= Interferometric Fiber Optic Gyro
MEMS= Micro Electro Mechanical Systems
10- Integrated Optics
1 nautical mile/hr earth rate
1 1
1 1
= 1 t
1 '
- 1 1
£ ' I
&1000 ' 1
e I 1
= ' 1
g MEMS/IO
I |
§ 100 : !
12 ' 1
3 ' 1
2 1wl I :
8 ( [IFOG F '
‘: \ 1 1
= L 1 1
3 1= ' |
1] fb 1 1
ey 1 1 | R T [ |
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Bias Stability (deg/hr)
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dAl) SEEokE A3 AAAR AAMTE ol AMEEIL 1, ol WAL
&3] Aztelr 27 HE AT wESHE ZlTte] ohe} t AT V1&e] FF
" (quartz resonators)’}2] @lell= ob sl <k HA WEoE £ FH L
& ASF g AFl AHEEI g, MEMS B4 AAE o}F AlFel de
AR EFor AE AHEALY SEAFLR ALHE DA YL

2|2 e MEMSE #oll 94:2Q1 6500G 714 ATt AHE e 2Hesm
A, <2 231> UEhd 2 MEMS 4] el AgE GPS/INS Al=#o]
Aefe] A o)F Bolgke o] veht S o] Alx" S A Hje] RA%
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o
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ClA o P(Y) Code GPS
Tightly Coupled
Hybrid Technology

Miniature P-Code Engine
Direct P(Y) Re- acquisition
Tightly Coupled
MCRWASIC Technology

GPS not included
P(Y) Code GPS add-on
Deep Integration Compatible
BGA/ASIC/MCM Technology

Deep Integration
SAASM GPS
Rapid P(Y) re-acquisition
ASIC Chip Set

@1,

Six 1-axis MEMS sensors
500 fhr, 20 mg IMU
24 Warts
6,500-g gun launch

Six 1-axis inertial modules
50¢/hr, 1mg MU
10 Watts
12,500-g qun launch

2000-2002
[ERGM Demo INSIGPS, MMIMU
Volume = 126 in® Volume = 13in? Volume =8in®

Two 3-axis inertial modules
1 othr, 100 ug IMU
<3Watts

0.3%lhr, 100 g IMU
5 Watts

Single 6-axis inertial module

—_———— e ———

MEMS INS

<38 2-31> GPS/INS R AlARS &

odA FU3 INSS 7§ Fiber Optic 47 Ring Laser W2]o] F& o]F1 gl
ow, AytAH O Fiber Optic 2o 74 o AU FI=s AFsht w7t
o] 9lal, MEMSE Fiber Optic W4]ol Hla] F3EE Bo] "o} 770

AR gl s
olol AlX el AT A

w3

e A4 HolHE a7ske 7l me 23HE Aol

(3) GPSOl METQ} WA
o #AA)9] PPS(precise positioning)§49] GPSe] W49 HrE #& PV)IEE o4
T A5 WGSs4 HEANAE ek 10m =7t ®, H2ol= GPse] =g /st
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ATFE 7P 5101 <ol 3me] AErt F FoZ o) 4EH™ single GPS
2 739 2020 Aol 1me] LAt 7Hsd A0E o450

HZgo] 27 YHE B8] INSE A & wf GPS PPSe] A
e gy AzEle] 45 Zk Els 43 AHEEY o
WAHET HS GPs Labsh w4 ke 2 HAY & 9l

9)o
¥,

e B

R
FET WA A2 REoE 4
A, 94 AA 2, 988 2
T3 HFA e dF B

AubAQl Ao %9 GPse] LAt

i)

o
¥

GPsell A & 71
A

o)
B, A

27}
ERETE

@%E(HDOP)E GPs 41719 B39 914 Amele] 71818t
A7 el A4 A6l FHshE HDOPE

57 & °l°ﬂ sgste AHEAZe] WS Sake 38m7} il tigHo g GPse

A= = (0.83)(HDOP)(AHE-AH W91 SANE 1 3k <¥ 2-8>9} o] 47m7} H.

]-o

30) Phillips, R. and Schmidt, G., “Relative and Differential GPS,” in NATO AGARD
Lecture Series 207, System Implications and Innovative Applications of Satellite

Navigation, June 1996, pp. 5.1- 5.22.
31) National Research Council, The Global Positioning System - A Shared National

Asset, National Academy Press, Washington, D.C., 1995
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GPS o)z 53 ##d o3 10 Fk(m)
e s 06
A7) wolz 03
RMS 0|2 5o o8 0.7
GPS 98 =9 o3} 10 Fk(m)
CES 14
SR 34
bkl 02
RMS &3 #¢ o8 37
AgAE M9 QAHUERE) = (0.7 +3.7)2 =3.8m
CEP = (0.83)(UERE)(HDOP) = 15

o

7WhE wlEel 914 AlA LAje}

4890l s Fgsd A% (McDonald, K,

2000) & o ¥ wHINE 570 ool =y 94, AE AZLNIMA)C] HoJE 7}
T BUHY AE ] B4 25t 5FE A Y. )RR 15% A AlA Lab
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5

o t71@e] wFe] glow Aoz 943 et 14mt 7hed Ao A4
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7W4E wlelel CEP7F 1m7h 7Fs & RAe® AZhg, CEP =

46 -
(0.83)(1.0)(1.4) = L.1m. ol ©+s GPSe] #Zgke] BATHA =N Zubgde st
AFEchd 1m vTe] @ s

o DGPsell& dut#el CAZES QA4S o] 438t code DGPS(LAF Fm)2t
L1/L2t) E5E o] &3} carrier phase DGPS(¥H43} 914+ DGPS, £.3 4=cm)
2 Us & A5

o GPs AAgtez S m Ayt LA e dAde whds 93
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< e AREE A
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<E 2-11> H8) $AE 9% @AY
N 7ER _
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j}j or GPS or SIAEH A= or GPS or (Global adj
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