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Summary

I. Title

General Subject : Development of Provision,
Management and Assessment Technology for Innovation

of Traffic Information

Title of Particulars 1 : Development of Transportation and Road Environment
Detection Technology
Title of Particulars 2 : Development of Knowledge—based Traffic Data
Processing Technology
Title of Particulars 3 : Development of Driver—friendly Traffic Information
Display Technology
Title of Particulars 4 : Development of Traffic Information and Feasibility

Assessment Technology

II. Purpose and Necessity of Research & Development

In Korea, Intelligent Transport Systems (ITS) have been constructed and
operated for the past 10 years. Major roads of the nation came to be
intellectualized through ITS, and the road traffic information has been provided
on the internet and VMS (Variable Message Sign). However, sticking to the
systems which the existing ITS used doesn't seem to be enough to carry out
the takes like consistent expansion of the systems, diversification of
information media and creation of traffic information contents. Accordingly, the

establishment of collecting, processing and providing systems for traffic



information using new technologies is urgently required to innovate features of
the existing systems and meet the needs from traffic information users in the

Ubiquitous Era.

On this, this study is aimed at innovating domestic ITS through establishment
of traffic information collecting, processing and providing systems and
development of new technology for assessment of the systems as well as
converting the domestic ITS structures into 'I'TS information systems with low
cost and high efficiency' and 'systems with traffic information to which users

are easily accessible'.

IMI. Content and Scope of Research & Development

This research and development is composed of 4 particulars and proceeded
from 2007 to 2011. To achieve ultimate goal for this study, in particular 1,
collection of traffic information is dealt with, in particular 2, traffic information
processing, in particular 3, provision of traffic information, and in particular 4,
the contents related to methods for evaluating traffic information and system.

The major research contents by particulars are as follows.

Particulars 1 mainly deals with a research related to the collection of traffic
information, which includes technologies for network—based broadband traffic
information (aerial) collection and ITS multi—functional traffic information

(transportation information + road environment information).

In particulars 2, a study related to the development of traffic information
processing technologies 1is carried out. In this study, research on the
development of systems for new—conceptual broadband/multi—traffic operation

center to improve traffic data quality management is conducted, and traffic



information fusion and processing technologies to increase usability of
real—time transportation data and manage a variety of multi—traffic

information is researched.

In particulars 3, a study related to the development of drive—friendly traffic
information technologies is proceeded based on interactive multimedia grafting
advanced wireless communication technologies onto ITS, centering on the
provision of traffic information considering safety through utilization of HUD

(Head Up Display).

In particulars 4, a study related to the assessment technology for the ITS
systems 1s conducted, and its main contents are about development of
evaluation methodologies by each sector after dividing steps for traffic data
collection, processing and provision into traffic data, traffic information and

transportation systems.

IV. Results of Research & Development

In the 4th year, research results were deduced by conducting 'development of
algorithm on the research & development related technologies', 'verification on
the algorithm through tests' and 'development of a prototype on the final
research developments'.

For the study in particulars 1, multi—functional composite detector to collect
road traffic information and environmental information, algorithm on the
next—generation detectors and a prototype were developed, and a prototype
version of an environmentally independent traffic detector using thermal

infrared rays was also released.

In particulars 2, for the implementation of technologies on the data

— iii —



transmission systems and connection between operation centers to construct
the systems for final traffic information center, the test to verify the usability
of large—capacity data and performance with the existing traffic information
centers was carried out by constructing test system environment in Anyang

city.

In particulars 3, to develop a prototype for the development of drive—friendly
traffic information display technology, technologies for multi—media traffic
information provision based on smart phone and SNS—based traffic information
processing and display programs were developed. In addition, a prototype of
HUD was fabricated to develop traffic information user—friendly information
display technology considering safety, and complementary measures were

deduced by test results after mounting it in a vehicle.

The assessment guidelines to evaluate traffic information/transportation
systems were developed in particulars 4. In addition, a model for measuring
user satisfaction level on the usability of traffic information as well as a
methodology for system evaluation was developed, which is to be used as an
important material for the traffic—related assessment guidelines in the near

future.

V. Plans to Utilize R&D Results

This study is about the 4th year of research among 4—year R&D projects,
and the R&D results of the year are the findings from final R&D stage.
Accordingly, the research results can be commercialized and applicable to the
business immediately, but there is still a need to complement. In addition,
there are restrictions in describing plans for utilization of the R&D results in
detail. The major plans for utilization of R&D results are as follows.

Data (road, transportation and environment fused information)collected through

_iV_



broadband 1image acquisition technology as a infrastructure construction
technology for collection of traffic and road environment information is utilized
to provide bypass information and pre—travel information for drivers, and can
be used for disaster management, event and telecommunications. In addition,
multi—functional/multiple  detection techniques are to be utilized as
complementary and alternative detection systems in the existing ITS projects.
Now that information provision systems to identify broadband traffic
information in real time as a model which can be utilized in construction of
metropolitan—regional centers can be constructed due to development of
technologies for traffic information collection, processing and provision utilizing
cloud computing—based technology, development of a wvariety of additional
contents can be promoted, and based on a relational model of weather and
traffic conditions, they can be utilized as methods for accident prevention and
traffic management through provision of traffic condition forecasts according to
climate change.

The applications (real navigation, traffic twitter services, and etc.) which will
be developed in the near future can be commercialized in the form of
application store through technology transfer to the third company. SNS traffic
information service which is managed separatedly by municipalities will be
able to be applied to GIS—based status management projects through the
technologies of this study. In addition, it is expected that HUD will make a
profit through overseas sales by commercializing a prototype which can be
mounted in a car before and after delivery from a warehouse.

Lastly, the established methodologies are to be utilized in analyzing feasibility
and effects of the national ITS projects through review on the evaluation

indicators for utility of the traffic data, information and systems.
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TMI : Tropical Rainfall Measuring Mission’s (TRMM) Microwave Imager
Measurement Parameters
= water vapor
* cloud water
= rainfall intensity in the atmosphere
Cur'ﬂé?;zlf'mq. 1065 1835 213 370 B55
Bandwidth | 100 500 200 2000 3000
(MHz)
su{.m 10 20 20 50 100
Beamwidth| 368 1890 170 100 042
(deg.)
Tsn{.ﬂis-mu 083 D050 071 0.38 052
[29 2.8] 71454S A% @] omE o]& ALEl(NASA, NASDA)
2) AFHDT QAA 7&
b A5 WEH A4 S§
o ZAAE = o] AL A 2H, Bk wa A2E S AHEH
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34} A& =7
* Screens vehicles quickly and accurately
* Captures vehicle access history
Advanced * Links to authorized entry and restricted access lists
. * Available in a fixed or mobile configuration
Detection FastPlateTM . . . .
* The system is the recognized leader in terms of its
Technology portability, durability, and ease of operation.
* The system’s modular and lightweight design provides a
quickly deployable solution
* Reads vehicles parked in parallel, 45 and 90 degrees
AutoVu * Reading at differential speeds of up to 140 MPH (225
Mobile km/h)
* Enhanced GPS based location technology
Genetec Inc. * Skew and rotational correction
AutoVu * Vanity border and framing compensation
Fixed * Shadow and glare correction
* Reflective and non-reflective plate filter
Fixed LPR * License plates compared against "Hot-List"
Edition for | «"In-Car" audio/video alarm notification
DSspP * Records all records with time stamp & plate image
Vigilant * Power CDM system via cruiser key ignition
. * GPS coordinates w/ each record
Video Inc. . . iy .
Fixed LPR * Adaptive Optical Character Recognition engine
Edition for | gFﬂlTes Inf:uaretdt anl\c/ll chlor /CaénDe;Z ;{echnc:lo%l.es
« Display output to w emote Viewer
PC (CDFS) * Export and collect all capture records to LEARN
* Unique Neural Network Processing
* Automatic "in Picture" Trigger - no need for an external
trigger
* Automatic geometric correction for skew, tilt and rotation
Appian Talon * Automatic  plate  character = segmentation and  size
Technology (ANPR normalization
Inc. Software) * High accuracy - typical performance in excess of 97%
* High speed vehicle plate recognition - in excess of 195 kph
* 24 hour/365 day ’all weather’ capability
* International number plate reading capability
* Operates on any industry standard PC platform
GY-LPR High iti d: < 02 d
. . * High recognition speed: .2 secon
GeoVision | (Licence -Sugport nizge up o 720 x 450 (NTSC) / 720 x 576 (PAL) -
Inc. Plate S .
. providing higher accuracy
Recognition)
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— intermittent malfunctioning

o chattering® pulse break upe WEH(q)o] =& w T3} = AL=E nEZH
(ol g dAAE ALt LFE AGFSAT AA7I7F stuck—offFE)
(g=0, k=0)= 2F/FZ Ads}A] Kt AAF

@ Ishak(2003)

o OVS(A&&, 5%, £%) Screening testE o] &3l oF AHS 3 H&
&, WEF, FEE AGARZ FEE SAF R dARTH MuFdo=z N A
&, 1FH, S5 T oW Zo] LFUA dAdste dagEd

Start

Define Os

Stage I: OVS Filter
Stage llI: OS Filter
Stage lll: OV Filter
Stage IV: SV Filter

Stage | Yes Decision:
B,(0,.v,.5,) =6, ©;, S;, V; are valid
lNo
Stage 1l Decision:
=) = Yes O, 5, are valid
;(0;.5,) = 6, V) is erronsous
lNo
Stage Il Decision:
Yes :
<, V, are valid
> = (I i
Ql(of‘1f) *gf 5, is erroneous
No
Stage IV Decision:
Yes :
B, (v,.s,) =6, S, Vv, are valid
= O, is erroneous
lNo

S, S, VG
are erroneous

[1¥ 2.53] OVS Screening test
<74 Ishak, “Fuzzy-clustering approach to quantify uncertainties of freeway detector

observations”, 2003

© OVS Screening testellA 197 370 stebrlets Adste] w54 0,9 dAA 0,5
e ghol 6,20, 1 BERS FEW ARE BUS: el Aol BEgel
HRAo g} AAHoR ¢Fety duhdh

o QR e 6,(0,v,5)E 58 #F AFF #F F T FA Ateld
FZ2= Aol g3 Fod

o Uy O™ 99 g EE o]&d LRAEE HHE =AY At
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fa)

(23 2.55] =489 &

ZA: Ishak, “Fuzzy-clustering approach to quantify uncertainties of freeway detector
observations”, 2003

[19 2.54] =389 #

(W) A1AE(Time Series)S ©] &3 7 ot

u

@ Zachary and Daniel (2003)
o ARAE T A A% g M 1 2 FWASE B A o
ZAEH 7| T 2 H Aol AT

N = jAH AR5 F

— o7]d], vl 60% v}lt} inductance loope= 22

|

EAE A8k, wEHe
AAE 202 ©91e] 24 $2 AYA7EE, AN 5o FHe o 2
1 N
s (k)= Ni;si](k) k=1, K
AN, K = ATRAG F s, = AR A S s, = A A2
AN 5
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cor[vu (k), vy (k+7)]
cor[vu (k), 54 (k+7)]
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@ Chen(2002)
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S HAZHl(e, d) 1y
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o =% N C

(a, b) 2

dssodold

W

system”, 2002

o
]
o
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q: Chen, “Detecting errors and imputing missing data for single loop surveillance
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°F ARE A PINL Y

estimate missing

Calculste Sample Regress each [ O

Diata with Mean and Replace Missing variable with = L:a_tigons '\': '
Missing Cowvariances using —— values in Data with ——» missing dataon a ‘ b g

walues

Values listwise and Mean vahies subset of the other
painwise deletion variablas
4

Replace astimated
values with new
esiimates from  [4—

regression
equation.

Chack for
estimate
convergence.

Mot
Converging

Converging

/ T sTOP Y\
Use estimates 'l

Vi
[1¥ 2.57] EM ¢ag=

Z£4: ConKlin, “Data Imputation Starategies for transportation management system”,
USDOT, 2003

o EM ¥¢18Z(Expectation—Maximization Algorithm)-& E(=Expectation) T A
¢} M(=Maximization) A2 FA 2

o FAE XE ¥FFE X0 olFAFE X, 2 TES 271 0, E @A

(e 69 Y FHG 6,& AHEste])

o Igjal M @AdAME X, ¢ X

mis

2 2% R®/A 09 td 2% (likelihood), =

L X,,.X,,,)5 Assiy 97149 73 052 6,2 i 9 E GAZ Solgt

o olsh @ol B WAt M 9AE WEFORM X, M9 stetdet oo B 7
SE L0 X,)E AU S 032 2. dWHoR 59 We AET A

gagy FAGAG EMAALY Role 2A &L 2 olfE IAUAIL
M 2neZe) A E Aol i) mee

!

(1)) A1AIE(Time series)ol W& o] X B A

@O ARIMA(Auto Regressive Integrated Moving Average)

oo

o WEFH 2 AALGARE AT AN DAL T3 FUF @go] wEEE
BHe AL Qe oIS Lol WEA Bl A% ot ANRAL A
HZ7gn ae, olE@d E4e Ad  AALS  ADAALD(seasonal

time—series) o] 22l
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ST E Mgl fiel FHE IR YT
OMFFFFFFFF Char Bbye  |Wel gl Rois wWe
HE sazprl BT AES g A ENUMERATED | 1byle |83 4%
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AR el EAzgzEZ HAZE 7jbvte g AAE. Local Centero| M= zHz)
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=

— 183 —



HoleE FHstez, Ao sl SHF<
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a5 TCP/IP Local Center
HX]Z| Socket
Communication
Layer

Service
Layer
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Center
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yg | doEmEm (MNEIE) | @=mes SBED | yoeerer| goigiziol | 2eajox| | e ukeuio: Column R =ZHEE
Table Name =) £ : Column Name lmihame Name | 1OITH = 2 £ = o €
LinkiD EETe] VARCHARZ 10 10 PEFK
AnalysisDate Hagoual DATE 7
Volume mES NUMBER 5 3
Speed NUMBER 5.2 3
Occupancy MUMBER 52 3
TravelTime NUMBER 5 3
TrafficGrade CHAR 2 2 AC Yool Hol
IncidentCode VARCHARZ 5 5 ACEolof Ho|
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RepestCongestionflag  |EISEHMITI®E [CHAR T 1 aEFE Aot LEFEEATNE
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i =oe DA HE oIS AIEE
7S£ |SERVICE TRAFFIC | SAHTH MisSRg TIPS EaTE cHAR 2 3 pojEEs .
Litiow
serviceLevel HMIHETE CHAR 1 1 LAY = 2228y 332 Y
= = ER-R-Tte
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=Af
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=8t AAG F J=EF Web ServiceZ =8kl FFAAA =23 wTA

Local Service 245 QHAA|H Center
Center Layer Center

[23 3.47] AE-AEH (X GAE)7F A

" CCTVEEAE S

A & %71 ﬂﬁm(dl CCTV)

[2% 3.48] 3D7|RF WEARIEE stA(d]) / AR 5974 s718std (e CCTV)

o 7% @9 71E AA 2 GIS(Geographic Information System, ©]3} GIS)7]
W WS AHE EE 7S 2D7IERY] wE AR JSds 3D7IREY] wEAE 4
Ro g FEVINFE WA, GISEES 9% dHeJHE XMLI7)(eXtensible
Markup Language, ©]3} XML)Z A &2 4 o, 3H]89 A8 GISql

17) XML W3CellA ©t& 54 2 o] vpag dojg wieEs SxddA AFdse i vpag dojd
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KML)Z ®gstes HE 255 /8 HE A (e]WlE)S Local Center7}
AAZIZHY Helg 4 oHEZE A4S W, dHE YRS HIsta, AH
NN ARE FAE of 748 FEE KMLe| w3
— HolF 1+ aHE GISAIY FEolA AfFFI, KMLS 5% Hely A¥
o7 B AFox A3+ Google Earth Plug—in®] obd E} GISAZ M= 4
A BERE E2T F doH, o2 HARE FF E /go] §olF. CCTVY
A, 4 T FIA4Y AAHE FHAA
(2) Al=" AA
7h ¥ 7I¥ke] SEhe= AMHlE EYE
S&';,’Lie 53 Open API
B2 A2 ofE Ao
Layer
AEHEMY NAR 7132 2125 Ao
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" Ze}oC MqH|A Infrastructure
ml EHH O[O/ 2
: WU GLed 444
T ol & o4 &F 64 EA EAEA

[29 3.49] 1 7|6re] &

o PAu2A 7)ute]l AWE APIS &3

dolg o] =Ha HHe| Ag -
@ 5 A A

20

18) Google Earth Plug-in> | E&}-¢AHE A3l 3D A o)A X

2oj(Keyhole Markup Language, KML)->

% vad
glo] 2:7]ehe).
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ol 7Igtem FEheE 7lE9 sl E4bA 2 Hadoop20) EFHES ]85t
dolel o] W(elole ) 3ufs) 3 th&%F dHolEe A E T weE Azt

3
W 24 7hss AlE"S FEste 9 7Nk e E ARl FAES Y

o ¢ 7§te] FEe= AHuls ZAELS A AL AEFH o2~ #lo]o(Service
Layer), AulZ2 ofZg]A o] #o]oJ(APP Layer), ¥4F dlo]E{xg] 7|vk o]
o](Core Layer), 3-#o 2 FA %

o o]Zg Aol #oloj= OpenAPI2D(Open Application Programmer Interface,
o]} Open APDE F3lA Eo]2v AFEAIS] Q79 2= AHEE @3ste 7
zto] ojFgAoldow FAH

o ®at dlole Az 7w #Holoje LEAZA HADOOPS o] §3he] FAbatdalz
d, EAHHelHAYE AMERE S8 E FU9ES 759%HaL, HBase?2) ZHFE
< 53 AGHE dolE§E DB AlA NoSQL2IE #AZE F U=EF T

r{r

() e deole AR 3 A2 ERF oFI"gA A

CLIENT SERVER
Oven %1 =]
o W
L http://server/hadoop/PUT/GTST/{directory)/(filename}
URL
Connection REST L
APP FILE Service
APP
{File}
"
~ File Wascant |
File System HADOOP File System(HDFS)

[712) 3.50] Zgo|AENA AHE FUE& ASE

20) 3tE(Hadoop) el ARE A& = A= 2 #AFH ZHULHAA F&stes 24 §8 =298 Ad
S AR ATk 2ZE0] T Q929

21) &7l API(Open Application Programmer Interface, Open APl & & APD)= F74 AHEE & UES INE
APIE T3t

22) HBase is the Hadoop database. Use it when you need random, realtime read/write access to your Big
Data.

23) In computing, NoSQL (sometimes expanded to "not only SQL") is a broad class of database management
systems that differ from the classic model of the relational database management system (RDBMS) in some
significant ways.
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Open API
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http://server/hadoop/GET/GTST/{directory}

URL
Connection

REST |

GTST Service
APP APP

{File1} || {File2} "{FileB}

{directory}

HADOOP File System

[2% 3.51] AWeA 7 FBEE FeolAEdA aH ko] HF

WwEPR AG Al=FE 0 APP Layerol Al 2]5olA d¥H = &7 HolE A
g} 2AHE NEHF voly XS @It WAS(Web Application Server,
o]3} WAS) 7|¥toe 2 HTTP24)(HyperText Trasfer Protocol, ©]s}f HTTP)=
Eole= HolH #HAdE t&F HolHE AT & e Y Al=H<
HADOOP®] HDFS(Hadoop Distributed File System, ©]s} HDFS)=®

71% ofel 9o 4 E wlo]e{E HADOOPS MapReduce?®) s F3) o8-

dolelg waAelstn B4 Aejstel e AnES sABekel BR WA
T2 9] Agste 7159

HADOOP &#¥ — MapReduce

— HADOOP Map/Reduce Z#H UL I+ master/slave T+FE 7R3 o o]
= 3ol vkAE Mu EE jobtracker 9 o el &#olB
tasktrackerg2 TFAEH FH2HY k= I spR YA

— jobtrackere AMEALS} T QJAEe] FT AR o] o] R FHola AME
2= map/reduce FAPES jobtrackerd] Y3 o= di7] FY ol 4
T o] FCFS(first—come/first—served, ©]3} FCFS)Wo] wz} <330z 4

3

24) AE el A, ) Must ALgRRe] Bl BeElke-A Aeldl &

e AFs7] A8 AMgEE 54 s T
QIEJHlo| A o] B ¥l ~E (hypertext) A S w37 931 ALE5 = FA7FF2

25) MapReducee T2 WL LI EG o] Y 43(‘%‘“&%):1 o] =g FHEHolE oo wEF

HelHE 2T 4 gle AFHE 7A4E FH2H FHAA HE AYUE AYsHr] HsiA AdE. o] =d
Ahe 44y 2 ag oA o ALE-EE Mapd Reducei}\_ St Ziwto g F2 AR,
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jobtracker= map, reduce ZHE°] tasktrackerEo] dFH= A &
tasktracker= jobtrackerZ} A|A|$F ZYS 4233}3L map # reduce A A}

o) dlolE o5& WIF

o HADOOP Z#3% — HDFS

HADOOP Map/Reduce$} 7o), HDFS X3+ vnfAE/ES#HolB FXE WE
HDFSe] A= 3lye vdx= @ FAAHY, ol FAALH Yd2d o]
S #Esla EZelAEES] HFY HTE A vlEH AHelal FU1H o

2 58e dolE mES EAY 5 gor, FHsHe wEY shpHolm
3

HDFSS] $383e AF290, A2d £869 F7H440] 9lE Ue 2E

g4 ggvow AA §UL 52 5 Ue

master slavel slave2 slave n
task task task
tracker tracker tracker
| |
job
MapReduce tracker
Layer
HDFs name
Layer node
l‘ﬁ_{:q\—— """
data data data
node node node

[23 3.52] HADOOP Z#%
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— M8 Hma A2ES AAdFHE EAst] 9 BAL & FER s F
Zo] YA F71Ego] folata ulAH EE OpenAPl, AB|Z o]Z g7 o
A 5ol TAEE WASZE 712 A d

— X3 NIC(Network Interface Card, ©]3} NIC) 22 LFUE LA}, W)
EQAC FA A&EEY. EHEolH =252 YRUEYIT H&EH

Master Slavel ~ 7
ame Data Data
[ | Node | | mode | Node

Linux Linux Linux
Virtual Machine
Windows2003

18~ .25 42 ~ 45
Slave 8 ~ 15 Slave 16 ~ 23 Slave 24 ~ 31 Slave 32 ~ 35
Data Data Data Data Data Data Data Data
Node | | Node Node | | Node Node | [ Node Node | | Node
Linux Linux Linux Linux Linux Linux Linux Linux
Virtual Machine Virtual Machine Virtual Machine Virtual Machine
Windows2003 Windows2003 Windows2003 Windows2003

[Z2¥] 3.53] #4F 9t A|AE] 2%

o Holy MH|X Y& X

- 7] FEY RBASYALY HDFSl F7b2 B4 dold A Axd

MapReduce EE¢l JobTracker, TaskTracker’} vl2H ==, &do]lH k=
of A} A3)
— JDBC2DE x93t ANSI SQLE MapReduce HEj 2 W3lsle] AP}t

26) W FAH2(VirtualBox)E InnoTek7} 7|23t *J%, Abfr 2ZEYO(ATE GPL MAE, ZEHs, W Qo
g, 0S/2 =P 4 OSE HE), A=E A2E 9 AAR 7Md3lshs x86 7143t 2ZE o],
27) Awp 23 <t SQLE AAar] sl wlolgHlolAE ddsFE FEZ2aY QlEFHo)AE B
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— MapReduce EE2> &% dlolE A& 317] 91 Ao g 1H9 T4
g F2sle] £#o]B 9 Map Task, Reduce TaskE A3jsle] thg= oo

HE &4 A9

CloudBase
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1: run job > 5: initialize
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N
o & L
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3: copy job
r s

TaskTracker

8: retrieve job
resources
9: launch

childivMm

i 10: run

MapTask
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ReduceTask

Tasktracker node
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<?xml version="1.0" encoding="UTF-8" ?>
- <wsdl:definitions name="SpeedOutServiceService" targetNamespace="http://out.kb.com/" xmins:nsi="http:/ /cxf.apache.org/bin
xm\ndslttns:“http://out.kb.com/" xmins:wsd|="http:/ /schemas.xmisoap.org/wsdl/" xmlns:xsd="http:/ /www.w3.0org/2001 /XML
- <wsd|:types>
- «xs:schema elementFormDefault="unqualified" targetNamespace="http:/ fout.kb.com/" version="1.0" xmins:tns="http:/ /out.kb.
<xs:element name="getTrafficlist" type="tns:getTrafficList" />
«<xs:elemant name="getTrafficListResponse" type="tns:getTrafficListResponse" />
- «<xs:complexType name="getTrafficList">
<xsisequence />

< lverramnlavTunas

[Z29 3.58] 7W& APIO A<+3sh7] 13k WSDL -4

VDS Simulator = B3
MEzIsecy [ 1 Z|ZTAM 0 P011-02-23 13112116 St Stop
WOS

TIME | 1D W el s L FT_TYPE STH_ID COMM
2-23 13:12:16 YD30000001 [0 0 ] 0 4 STNOOOOOOI [ True

2011-0 HES VD30000002 |0 0 14 0 4 STNOOOOOD! [ True

2011-02-23 13112116 WD 50000003 a i} 46 0 4 S TNO0000C; True

2017-02-23 13112116 WD E0000004 a i} i) i} 4 S TNO0000C; True

2011-02-23 13:12:16 VD30000005 |0 0 % 0 4 STHOOOOO0 | True

2011-02-23 13:12:16 VD30000006 |0 0 0 0 4 STNOOOOO0S | True

(Zh W&Fe HolHE 4, AFst= 2= Z9F 73
AAZA AR APIE T3 AlE WHEE Sol2e HolH= AHY w<d
DBl A7 #
71¥€ BA® DBe AAE &, thde tolHE DB Z=2A49] dA¢ 1
Hlgo A o8 a8 og FEeA Xole
dolBl o] E4bAE A& & #el, we Holy & i DB 24

e Adshud FASE FABS AN, AH A2 THH Fozw
=
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EHF - A gagFe] F7 &) &l
- HBaseE 83+ DBY ©]53} et A|A|
- AF&AF Aol 4 Map-Reduce #Hje] ZEA|X F7} o]
WEAHR o]Hx3) - W&, g #A dlelde] st b
EUEE AlLE - HDFs9] #2] 3 vlelele A% 3 +&
- 2EhE 2YFY] 2UHY

299 FAFY o o], /MNd nFHRAYH Edo] L o
olHE BAHSE AHAste A ol HIBOE FHAolYuolE wWE &4
o TS Fo 2AE

°]E %13l HadoopZ} HBase ZREFE 7|Wo g Bd& HASHS

=
ot
ofl
El
oft

ARAENN e TAEM Yo He Ferey 7|

iy
rlo

dole 9 ¥4 Hadoopoll A9 &4F 7] 7]'H<l Map—ReduceE, 133 A3
=2}
H

7|4he HBaseE ©]&3te] HolHE AAst3l e, HBase?| NoSQL 7]

= °l

RegionServer

[1% 3.60] Sehe-= F9EF B opy|HA
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o Hadoop?] ®jXA dloly A& 93l DBHS ZE HolEHE Hadoop® IAE
HBaseoll & A A1
o HBased| A7# vlol8= Hadoopd 2zt oAl A& o|# AlA AHE =53
o A#AZE DBell AAjste] §§ MHlZ APIE T3 4
o A=Y AL e B
— HBase® 9&-2 DB dHoly W], &4 29} Al=dl &35 fa) A2
— AALFS MY 16d o 252 (Ubuntuz?)) A|=Eo = T4
— 4k 22 755 918 Hadoop EHES ol &
— 19 miiE ==, 15W19 &HolB =2 4
— 4t HolE #EE EH o =23 HBaseE ©] &3l tlolg By AFALZE o4
— Hadoop®] E¢&H #EE S8 F7191E ARl 4t ==59] 1 7HAS AlF
o 7ls T A FEe= A AHEH FAFS TS Hal offet 2

=

=
=

)

T 9% 7%

- dloly Ak A%
Hadoop - BE} vlo]EF ] dloJg] B 7hs
- Map-ReduceE ©]-&3+ t-&% tlo]g g

- BAF HolEuH o] A|2E]

HBase
- dEe] Fx3kE Holy A%
- B2b Fd|olE AjH|2
- 3% g Al
ZooKeeper

Ll
v
[>
o
=)
I
it
Ll
AU
o
[
il
S,
al 3
fd
i)
N
ofr
-
oX,

("h W8 APIE &3 wSAHE 7ty AA 7=
o SOAP30(Simple Object Access Protocol, ©]3} SOAP)®W219] AXH]AE =3
B AE] T2 A 20 43

29) $EFE HEs xR shutg.
30) SOAP(Simple Ob]ect Access Protocol)> d®¥FH o= de] &2zl HITP, HTTPS, SMTP &< AF&3te] XML
7IRke] WA A E AFE MEAD FoA ndse Fu] Z2EZ9.
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(29 3.61] WX Z2Ax0 BExbey Az

2 AAe Fe9= 2do]A Map—Reduce?] e #AAV|ZREH Soloe
7zt AR e &5 ARE AN 5 FAC dd, FhE, 9d, AxbdE 54
£ EE317] 98 AbEEo] AW, iFAR o]Hx3d] B

ZF oo o3k 54 713t oy A E=Fol o]8F

BA e 74 A7 Fx A B AFEE Y
Map—Reduce Z42> &4 dHolH9 Mix&4ds T3l Z=2AYE A3y, o]
= 93l Hadoopoll Al A &3l= Map—Reduce APIE o] &3] B A|~HS LS
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Vds-MapBeduce

EeEdAH
(Job Tracken)

A3 =piH A3 EH
(TaskTracker) (TaskTracker)

[1¥ 3.62] MapReduce ZEAA 4 A7
o Map Class
— Hadoopoll A AAHE vliH oA S=2FHH, SAE $3 dolHe &S E9

2 AP E #s) HBaseol AR® A4 BE HCOIHE dAAZ 722 5

e

e HelHE &4 S8 ZEdA AF
— HBaseol 7] gojg dlo]g ®o]Eo] HZsl7] 93l Key#d ColumnFamily,
ColumnNameS AA3la, & ZZAIAE 53 HolHE 74
— Reduce Class®] Zt¢jo] U, 5 A7 45 € 2 Seo|EEZHH do]
HE wol Hetete] A4S DBl A4
o0 Reduce Class
— Hadoopoll Al ABE &do]lH =S T&4HH, vtiy =28y £
| HolHE o] &3, Al AEE AR FAE AL
o ®AA 2] Map—Reduce 23}
— otgf 172 Hadoop®] Map—Reduce #H< &3l 2AHFY &= FAS A&

&= w438kl 235 HBaseoll #7443

(h AR APIE T3 wEFE AAA =
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o AMEAE ZAE EYHQ] HFE ZZEZQ HTTPE o] &3te] 7/1w3d APIE
T AEE g53ta &8 Jhed 72

o AKX AF A= HTTPE o83t 3d JEZEFH=E Fole= E&F tloldy
A%, dEuito] Jr JEx dE L HGo] 7

o AMEAF o= e FRE Totste] AN AR, & FoE Hole HH
S AR B4 e EAtdoly A ¢ dHeoly AuHe thdstA &
7ted FERE HAUS

o AREAE 29 AWglo] A APIE B3 AHd ARE 5T £ 9o
ALY 80 YT F e FUFCE WEHRAMNAE AT

o MEE APl AHAZF wEARY 3, AFo] A A ¢ AL HAoH, &
A HS Tl 23], AlFo] MEdtEE TAE AR

(Ah Sdistn nEFEAE A FF =24

o ITS AEIAIZ=He] dHolE 7Ma/HEe] APedS 3 SFddistn wgHE

AE Yol A2"llS 5 e H/W 74 2 A8 =44 ofelet 23

ey

olEfE

Windowe 2003 Server R2

HTTP.

TCP/P.

uaiNadive

Widons 2003 Serer R

TCO

i (S 05,
L B D]
MASTER SERVER
| Windows)
——— b
| . i yegia
L,
L =N - W - B . ] — e
e Slave! Slavad Slaved Slaved lavah
[— Wigows]  (Windows)  (Widows)  (Windows) - (Winows)
sEeimEEn L= M — I - ]

Windows 2003 Serer R

Widows 2003 Sener R2

TCP. TCHR

Slaves Slaval Slaved Slaved Slaveil A apphct
(Windows)  (Windows)  (Windows)  (Windows) ~{Windows) o
ek aeeh aeEn A ;
Slavelt Slavei2 Slaveld Slavetd Slavels i
(Windows)  (Windows]  (Windows)  (Windows) (Windowe] T T—
(1% 3.63] Hkostn wEARAE ] =
Q) A=
(h & wEZRAE SAE t&FH oy F4A
© Hadoop &4tA2 ZHF= HAsHE = /AWE w3
PB(Petabyte, ©|3} PB)& Hl°o|HE A&stal, L4+

g% H/W B S/W 4%



Tate], delEdolateas MER T3k, HolHE ol#ste T WA=
wol §lo] Helgsojst-2=s AAH oz 89
71E AE ) vy &% ] PSRN FAF BlSoR gujo)de] A

-6 Tera Byte;dx“-!—,_ﬁ 5 » 50 Tera Byte Q| Z271 85
= FELCEE = 7|Ee] 35,0000 o= 52 e AEFE TEMAE (14 =5 oy 271

’ ou A 5 Tera byte £ 0jE] Xix 224
1,0080,000 Z4/Day Jlegnlq :
302,400,000 Z/Month  jud au.] 1d0E 7
R A S si=flol 54 2 7

H 3.64] 7]& AlE <] SFd] 548 v
(W s nEHRAE ZHE] API

AE 7 @882 2 Al FdsA ded & A=S wesHH et
TR, Agol d APIE Efstal 3lo], AH BN FFAbel daglel o

& AAIE AE Y FIPRE flol= wMEA AlE et Agte] hssty, gt
AsrfAl= JrATE A% F7F HEgle] RA T 7

+Zzulo] Z&=0|x| 2=Open APIE || FMZal % ool Z2=o|x|
=81 =d0lE 8 ! o= m=gole AIZ

A F|

[719 3.65] W& dloly Aot T4 74

g WA s HE
1

2 ool 9 7}
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(BH AH 7HdsE §3 AE Green IT 7@

SYF HolH=ES 7HE3E & 5 9lof, 7SS T 30% ol A

FH mEa R ME

2ule

(iwh) ol (Ton)

“SHzhAH|E®E (KWh) = 2H[E (W) * 24(A12H * 365(2)

[19 3.66] AW 7M43lE B3k Andy A
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Gy BHol WAHAYL W AP AL F 449G L BPAFE AFOE 4
qlel, AERRE F2Y 5 AL
FHE LT G 7 THLAE Az 270 ool AHEAT Ashe

34 A} B4 AN Helad Fawol
FHP WE G4e olgd NEAR BARS £E2T & AL

= 1
e ey
+ = Auto Configuration o= S HE/LE /M I|E
- 2ATjol Ol 2A HADN MH . g)=o| Mg AESS EE MPERS - 0 N0IE K uo Qo
A, BH=SS HB EA 5 £ g6 s AZH| AHIE
MENE LR -EAEi EC 2 23 A2 2 FIe| MM J|2s AL H/|HES
INEIS < FHHIZES] AP O ZHEA N g mmwz =gos gy M2 EHMY s
WM OSHES =22 £ 25 O2 g Jds Hans g
= Auto Calibration 212 32 JHHl
cl PT/Z ParameterS HE S
DM SH0| HALHNE T 2LE A SHE N S/AZHES F AZHHC SHE IS/AIEHEN ANE F
0| 72 AR S sames xS ZAO 20 =y RS Ol HZ/ 28N 3
2 MERH MM = 2 BN =
Moz Mans J=d
= ZHHIZH P/T/Z Ti2HHIE] Calibration{l 2 = =
: J [Pis S AP0 ME ZHE = +8E MEHIOIH 2 §ASE o1t
Ot 2200 I Auto Configuration oo oy == o A ZOE OIS 00 AL T} 210k
= = S3 Z40E =5 MET R
A} = A0 MISAQLE % EEWOIL Ay mEXoz [H:ET otgll
HIEH AAH HOE 434200 S5H3 o R
« Plug and PlayS JLS0HH 2
38 J= gl S0 S S HHISE 24 e T S = S MEHHIOE 2 §ASE o1
0l Olhi s &E =HolMel SHE MEG I W XS A FUSZE IZWH AEII 20
1Ea= = O=tA Citiloghtel Auto Calibration HOIELS i oS =S8 Z4UE 500 METL R
Sl =9 0| IE AF A 202 0 = 01 0ty 28 Al =2 Heinrich- gl aeMe R (1S 4 s

DR A2 101525 ZHE B

Hertz-InstituteAt9] B4 2= J=it
MM MO J=2] 15% +E= SHE
™
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<3} 3.28> t}7|e nF FA # AH ApEHA

- o AFIRI ) As BaDIE | COls DSYA el
= B (Auto Calibration) |
=12 A5 25 HHALS i
2 = _ M E
U1 L B o)
- St RE=E, . )
S| AH| Ma| B JECCTVEE JECCV 28
« CCTV 2LIEHE JlIs
RS ASHE=EE
. s | =X A
coos g E PEEE S ccovags <S94 HE L e
Tk = £ s NIEAY == s
. Al S T = =
85% L%l= + VDS, AVl, CCTY &Y
SA 28 s
« M Ad X
« ok pagy | " BMITNASE L Gow Deor gom
WD | (@, chls, 22t ?&Eﬁ;ﬁ(‘” oo |00 AR A
Ei=, 71011 & 280 FAIS | amg) ojeie

@ =9 1A 7% Arza

h = Ax 7=
— CCTV 7] Fo] @ @A Ffole 20099702 CCTV AzPA7 glom,
I F g7t CCTV 34 9ES Axse 54 7429AY. dFE AzgA
2= A "HZd, A3 selEER A 2ElZE, LGHAL, AQHIEA Fo] Us
— DVR(Digital Video Recorder, ©]3} DVR) 7]<&d o] : DVR 9 ZA$ =4
AAE AAANZS FE3ta o5 Axste e 9 Zd9 FAe @

FH7]&& MPEG—43D) 7]&olH H.26432) 7} AR 7|<E 251 i,

(2

=3 CPU(Central Processing Unit, ©]3} CPU), OS(Operating System, ©]3}
0S), Network 7|&3 &7 A8 7|&9 M4 FokzA] opekst JAZF AL

2 gojo] Felstel 358 459 B4 2 749 sl dof %
H

31) MPEG-4(¥] X, ISO/IEC 14496) 374, 45 UAE dvolH& HF, A4str] A 749 shtal.
32) H264= w9 £ HolEH 4FES /AT "UAE Hye Y EFSE MPEG4 FE 10 EE
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204 2:7:1 1000 667 0 0.41 40 120 40

— 230 —



205 2000 1333 X 0.65 20 80 60

206 3000 2000 X 0.66 60 80 80

207 1000 667 o 0.33 40 120 40

208 3:6:1 2000 1333 X 0.56 40 80 60

209 3000 2000 X 0.57 60 80 80

211 1000 667 o 0.52 60 220 110
212 1:8:1 2000 1333 o 0.58 60 200 140
213 3000 2000 o 0.66 110 190 160
214 1000 667 o 041 50 280 50

215 600 2:71 2000 1333 X 0.65 80 160 110
216 3000 2000 X 0.66 100 140 130
217 1000 667 o 0.33 40 160 90

218 3:6:1 2000 1333 X 0.56 80 130 110
219 3000 2000 X 0.57 90 130 130
221 1000 667 o 0.52 60 320 160
222 1:8:1 2000 1333 o 0.58 60 300 200
223 3000 2000 o 0.66 180 280 220
224 1000 667 o 041 60 440 60

225 800 2:711 2000 1333 X 0.65 140 240 160
226 3000 2000 X 0.66 140 200 180
227 1000 667 o 0.33 40 200 140
228 3:6:1 2000 1333 X 0.56 120 180 160
229 3000 2000 X 0.57 120 180 180
231 1000 667 o 0.52 70 370 160
232 1:8:1 2000 1333 o 0.58 140 280 210
233 3000 2000 o 0.66 220 270 240
234 1000 667 o 041 60 340 60

235 1000 2:7:1 2000 1333 X 0.65 110 320 120
236 3000 2000 X 0.66 160 210 200
237 1000 667 o 0.33 50 190 100
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241 1000 667 o 0.52 80 420 160
242 1:8:1 2000 1333 o 0.59 220 260 220
243 3000 2000 o 0.65 260 260 260
244 1000 667 o 041 60 240 60
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247 1000 667 o 0.33 60 180 60

248 3:6:1 2000 1333 X 0.56 180 220 200
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311 1500 1000 o 047 50 260 120
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318 3000 2000 X 0.42 100 160 120
319 4500 3000 X 0.44 170 200 180
321 1500 1000 o 0.47 60 380 180
322 1:8:1 3000 2000 o 0.54 200 280 240
323 4500 3000 X 0.68 260 280 260
324 1500 1000 o 0.36 60 280 80

325 800 2:7:1 3000 2000 X 0.53 120 220 140
326 4500 3000 X 0.55 140 200 200
327 1500 1000 X 0.36 160 300 160
328 3:6:1 3000 2000 X 042 160 260 180
329 4500 3000 X 0.44 200 260 220
331 1500 1000 o 047 60 450 140
332 1:8:1 3000 2000 o 0.55 190 330 240
333 4500 3000 X 0.68 260 320 270
334 1500 1000 o 0.36 70 330 80

335 1000 2711 3000 2000 X 0.53 140 260 160
336 4500 3000 X 0.55 190 240 230
337 1500 1000 X 0.36 130 370 150
338 3:6:1 3000 2000 X 042 170 260 200
339 4500 3000 X 0.44 220 270 250
341 1500 1000 o 0.48 60 520 100
342 1:8:1 3000 2000 o 0.55 180 380 240
343 4500 3000 X 0.68 260 360 280
344 1500 1000 o 0.36 80 380 80

345 1200 2711 3000 2000 X 0.53 160 300 180
346 4500 3000 X 0.55 240 280 260
347 1500 1000 X 0.36 100 440 140
348 3:6:1 3000 2000 X 0.42 180 260 220
349 4500 3000 X 0.44 240 280 280
401 2000 1333 o 0.44 40 160 80

402 1:8:1 4000 2667 X 0.59 40 120 120
403 6000 4000 X 0.61 120 140 140
404 2000 1333 X 0.38 40 180 60

405 400 2:711 4000 2667 X 0.45 20 120 80

406 6000 4000 X 0.47 40 100 100
407 2000 1333 X 0.29 20 120 60

408 3:6:1 4000 2667 X 0.35 40 120 80

409 6000 4000 X 0.36 200 240 200
411 2000 1333 o 0.44 100 230 140
412 1:8:1 4000 2667 X 0.59 110 200 190
413 6000 4000 X 0.61 160 210 210
414 2000 1333 X 0.38 50 280 90

415 600 2:711 4000 2667 X 0.45 80 160 130
416 6000 4000 X 0.47 130 180 170
417 2000 1333 X 0.29 80 290 100
418 3:6:1 4000 2667 X 0.35 100 180 140
419 6000 4000 X 0.36 180 220 220
421 2000 1333 o 0.44 160 300 200
422 1:8:1 4000 2667 X 0.59 180 280 260
423 6000 4000 X 0.61 200 280 280
424 2000 1333 X 0.38 60 380 120
425 800 2:7:11 4000 2667 X 0.45 140 200 180
426 6000 4000 X 047 220 260 240
427 2000 1333 X 0.29 140 460 140
428 3:6:1 4000 2667 X 0.35 160 240 200
429 6000 4000 X 0.36 160 200 240
431 1000 1:8:1 2000 1333 o 0.44 130 450 350
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Chip LED7} AY+=
2 gtz 4% VMSE T o] Bad Andd

A AR EATH4) ITS A5H7E A8 (CS—1000 MINOLT

- °o]&
A SPECTRORADIO METER)E °]&3td &4 FgAHS 7=
- 53], 3= 9 LAY SAANFELE 49 HAIAAS Al FHolA A
(71ZF £ 2011 . 2. 25 ~ 2011. 2. 27)& APsPey JFJ==H A FHQ
AHE HAslsly] fste] FAdA EHete IEE A & de ZEHE
Faslo] 39zt AH SHT
o o ®E B Ao HE3F Chip LEDY A4 54 Yela glom,

<3 3.43> Chip LED 574

Color I[mA] Ve[ V] IV[mcd] WL[nm]
RED 20 1.8~24 675~840 621~626
GREEN 20 2.8~3.4 1,405~1,755 525~530
BLUE 20 2.8~3.4 405~505 466~471
o o]Z ntge g Chip—LED #AA¢ = 3 LudES dEstd dad 25
- =9 4%, Im® F Chip LED F&5%F 3} 1709] Chip LEDOIA Esle=
3lzo] o= *L%?}
» Im® @ Chip LED &HE5% : 2840 7/m° = 53.3 7H49/m X 53.3 7J/m

» 1709 Chip LED®IA]

oA AAIR

828 (RED,

=
GREEN, BLUE)3=(V) B S &3 (FL& 25T7F)

» kA, I == 7.855 cdir = 2,840 /i X 2.766 cd (=2,766 mcd)
<3 3.44> HAI T
Color RED GREEN BLUE WHITE
A= 758 1,553 455 2,766
(&9 : mcd ’ ’

48) 'ES R F3F A553E, o IA, ITS A5H7F 4R ez 38 73y

49) 1m* A4 3 RES V|1FLE, 7lE 32 A2 FEHE Chip LED %<& 1,000[mm]/Dot Pitch(ZE
F AR AFT S S F, VMSOl HEFE Dot Pitchw 18.75[mm]°]=Z 1,000[mm]/18.75[mm] =
53.3[EA]Z AH4 3

— 260 —
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o

TEE 25670, ARFE 0.06A50), HL DC 5V

» kA, Module & AH1AH @ 76.8[W] = 256 7] X 0.06[A] x 5V

o of&d, B APNTARE] Jx A= 2 AnHY FHEAGE gy 2

T A5 23, A9 Chip LEDS Y3 =1 =, AR/ 20mA, A 5V

2 ALYPS A 14,200 cdm’ NA =

— ol2d, DC A4 FYHAFE A8t Al Chip LED AA| 3 =ef FYg
79 7,900 cdim’ & HAE7] 913 RGB A AFS =43 A, A

=
L 42V, AFE & #x9 Ho] =AH

o
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o,
it}

<3} 3.45> SAAF

Color RED GREEN BLUE WHITE
A
(] - mA) 13 10 10 33

. " °| RED | GREEN | BLUE | WHITE | ¥31d% | 2239
Chip R:20[mA]

LED =43 = 2,152 4,410 1292 7,855 G:20[mA] 76.8[W]
(491 : mcd B:20[mA]
R:20[mA]

LENS 2,083 10,620 1,634 14,200 G:ZO[mA]] 76.8[W]
i B:20[mA

AL I ¢

1‘; 1 # R:13[mA]

(241 + med 1,364 5,656 848.7 7,900 G:10[mA] 35.5[W]
B:10[mA]
50) A AFe S 0.06[A] = 60[mA] = RED 20[mA] + GREEN 20[mA] + BLUE 20[mA]
51) A AFS 2 0.033[A] = 33[mA] = RED 13[mA] + GREEN 10[mA] + BLUE 10[mA]
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<3¥ 3.47> BLU 7=

T 2745 7N 8-
=27) 2.5 inch ZAHY

7% 22} Chip LED
i 300,000 cd/m’

BLU
7H l:l]— 3¢

(70 x 55, 12v, ZAL3)

LCD¥-¢] 7%, ZA LCD g, LCD A2 o]HAH, S0} A4x
®2E 45 A% I =2E AAF

ain board(120x100mm)e]™ POz HAT Aol 5
=9} Welv e, LCD Z7] 59 AFY¥ gadol=s9} 1/0
3}

9]

HW 5 913t S/We A7) efe Ul AdFZ FEHH, Ao 7|55 7

% HUD®| deiAlol 55 3. ok&e] UlY A%, T 7IsEs of
Zom™ HUD Data ManagerolX X#EFA RS nEAHR WH|AolHd HARE EA
2 EBF A CAN22RS232 FY2E COMM ZHWAZHE HolHE ¢
=9 CAN Holg 85 3 2AIRE 54, 2713}, dloly a3t 59 7ss
F3st# HUD Data Managerel Al /¥ Data= 22te] #3ol o} A=
s=Ho] HaEde]
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S UI 2 [class JISE]

_.‘_ mmmmm = - CANSM S2UIFH
= RPM, 25, B IR, 25

[y

I
EETTT  BIEES = GOE g =
RREVew WA = B gaecunyy o L AgCEax E

(A-SEX S, 2A-SWV X15]

Traffic =m
wofsizg 3R
i:s:

3]

o Aro AT ALy HES % CAN 5219 A9 1 ZA2EE U 1
d3 Zon CAN T4 doly #3& A% dud+s
o g OBDZ %28 H/W 3 RES AXste] RPM, 2%, A5k, $2534 2

4
o HelHE +1%

CANSNS/W 43  [B=5] =T
S.ith;mm-—l ?imxxm = GAN Eﬂ %"IIEIE ‘_I‘E
— e RPM, 2, HOHAZEY) 25
delg #&'-’-st Mo HoiE $al? = No ’ ﬂ E._l: E
‘ CAN = =S
ﬂ[nﬂﬂi:‘_iz:‘mﬁm(]

EREE20 ]

OBD2 protocol

ON-BOARD 7=k ZIEHER] OBD2
AHHEIS Sol0l CANSH 8%

*TOOL: AP, Visual studio
APPIDAN-ZH =5 d e g0
*40 MHZ micro processor
»H i 1mbps CAN SHES
*DC 5V power

*CAN 2.0 A/B Al &

[729 3.116] CAN S41 H/W % S/W+&
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)% FHH AAEY 7 715 B Ae oldsh Bom PR, A PH
WEYRE BF EEE HUD A29S A3 =3 7)E 94 ADe) 4%
EEAEel E 2o de] e EEs] Yus BISUo, gy
2 9Astel BeaY Lol YHRE AME AXY

3.48> HUD AJAIE A}

ok

<3 e
EAT AMNE A94E
H2] LCD ®hA} w34
HAIHH %%, RPM, A HFA K (CAN F4l), WHA R, ngH KR
AA 7S WH A AR, wEAR A7
715 RS 62 0]4}, FULL Color A
EEFE ofo]Z, AW, 1Y, HXE
BR8] dede 38 B o|FA AAL B A&
CPU ARM 7|4} 533MHz
| 5.2 64M x 2
7l 2} CMOS 72}t 25 3
ol ] 5 o] 2 USB Host 2port Client 1port, UART 4port(CAN F4l-&
1port), TCP/IP
Apo} 29 A8 LED Mouule 300,000cd/m’
¥2d =27 24 2F 5%, 43 HI& AR
33} ol B FERA, FOV 15°, HF 2 a8y dF AA,
° S A A
23 A% ®E9W 71F 12m
A& 12Volt DC
HUD
R 415 HUD HEH CIXI! &
o
7w B
A A
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(B) AsAE
o ASAZE IA BAHLENG TG A AFoE TR,
- &9 HXZE+= BLU A5AE, HUD 7|5A18 2 W4 AlE, CAN E4IA]
Poz Fratel AAsHOH,
- TR ATHETE T AT AeER g AFAEE ARE AAT
o AA, BHAA BHE UL 2L
DATE : 2010. 3. 17 Holglole](F)
MODEL %88 HUD BUYER BRAND V&I
PRODUCT LINE P/R NO. LOT NO.
INSPECTION SPEC. LOT SIZE POWER SOURCE
A S 1 PC AC220V 60Hz
(21874H72) MR e (14
INSPECTION TYPE(ZAAFS®) : AZ7AA
INSPECTION LEVEL(ZAE) : 1 SAMPLE SIZE(A &) : A%
INSPECTION REPORT(#HAHH &)
T & AAF W& Check
BLU 3= 300,000cd/ m'o] % ol dels
T Ragrreval Frey AT
] Remmommpnt ar b ;
l.‘MJI :rmulwrit""':.ﬂ.) * :%;‘;ﬁll' 'ﬁ )‘\I“ ‘g m A‘l . __\,f"'-‘
W Eval fual Summe -
| (EI!HE'\IJ l ! o B
W@ W (T EIE 10T Sagh 1 EA EE VPl
B LT MO e ¥ FEED RO ] 0l e A
PART WO, 1~ WNI-63 s YAV, .88 (HERY EREE M7
R el BT~ ONG GOR VIC 3000 - ONG OE F/5 - ONES DB
T BT 5 i LR BLLl B i
BE FIEE (co/m™2) [oagry | A TORAR A.O7% FARRET
349,963
3

1. Sy

1. RS P S
W AlOREE P
A, faned w218 EGcm ol me

@ M AP

G RS = R

CERTIFIED STANDARD($1% 714

od W)

MAIN PART(F85-%)

BLU, LENS, M/B

INSPECTION RESULT(Z3%2 )

ACCEPT(Z72)

INSPECTOR : (G)]

53) B AE A B ATE A BAF

Y

2R A" =
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DATE : 2011. 5. 28 Hololo](F)
MODEL 4sh8 HUD | BUYER BRAND V&l
PRODUCT LINE P/R NO. LOT NO.
INs(.I;]Egﬁg S%P)EC. Ae L(?; %ZE 1 pC POWE(I;d igURCE AC0V 60z
INSPECTION TYPE(ZAFSE]) : A Z7AL
INSPECTION LEVEL(ZAKE) : 1 SAMPLE SIZE(A| &) @ A4

INSPECTION REPORT(AAM]§)

T3

Ae A} olulA B2 | 480

4ol 2 &

CERTIFIED STANDARD(Q)% 74 #d W-8)

MAIN PART(FL.5-%) BLU, LENS, M/B
INSPECTION RESULT(%32 2} ACCEPT(32)
INSPECTOR : (2
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ET4AE 9 BLU @AxAE AE 23 o3 25
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o A,

DATE : 2011. 5. 28 Holallo}o](F)

#8-8 HUD BUYER

MODEL BRAND V&l

P/R NO. LOT NO.

PRODUCT LINE

A
INSPECTION SPEC. | ZA LOT SIZE 1 PC POWE(I;EO)URCE AC220V 60Hz
el

(HAF) | W (3

INSPECTION TYPE(#AF®) : =274

INSPECTION LEVEL(ZAAKRE) : 1 SAMPLE SIZE(A &) : A4

INSPECTION REPORT(ZHAM &)
7
2% A9 ON/OFFA] HUD % |
= 1814 ]
=54 AR
BLU 3= 7} =4 A 29HA o

AL 8

Aepel ONA| B2 A9 ONA 5217 89

3] AlA] OFFA] BLU 7]

3T 414 ONA] BLU ¥V

CERTIFIED STANDARD(91% 74 #d W-8)

BLU, LENS, M/B

3

MAIN PART(F2%-%)

INSPECTION RESULT(Z%2 3} ACCEPT(34)

INSPECTOR : Q)
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o Ao B 2HAY H EEAHE FAFEE AFAAe v H B
DATE : 2011. 5. 28 Holalolo](F)
MODEL #84 HUD | BUYER BRAND V&l
PRODUCT LINE P/R NO. LOT NO.
INSPECTION SPEC. LOT SIZE POWER SOURCE
A& 1 PC AC220V 60Hz
meamy | Oy (2)
INSPECTION TYPE(#AF®) : =274
INSPECTION LEVEL(ZAKE) : 1 SAMPLE SIZEX2F) : B4

INSPECTION REPORT(ZHAM &)

5L HUD AR vl A1g

(NN : 5
SUV A7 5 9 HUD A4 H Hlal A =2 12m 2379 A1E

CERTIFIED STANDARD(1% 74 #d &)

MAIN PART(FL253%) BLU, LENS, M/B
INSPECTION RESULT(F 323 ACCEPT(34))
INSPECTOR : (<))
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HEI&F = (R Eh)
SAMPLE TIME VDSV VDS O VDS S

140000 36 9 89
140030 27 5 92
140100 37 9 98
140130 35 7 93
140200 44 8 92
140230 36 7 101
140300 42 9 90
140330 28 6 96
140400 43 9 90
140430 38 8 87
140500 53 11 89
140530 11 9 93

(2% 3.147] A= CGHEh)

o

140000
140030
140100
140130
140200
140230
140300
140330
140400
140430
140500
140530

36
27
-999
35
1
-999
909
28
23
38
53
4

TR e

-999
7
8

-999

-999
6
9
8
11
9

[Z2% 3.148] thgA= (o]

—999)%= AFst] HA

ge&H(ol5HIH)S 8%
<¥% 3.58> A= HER
Est. MAPE Est. MAE
7B

nEY Avg &T nEF Avg &%
ERROR1 0.256 0.263 0.079 6.476 1.466 6.983
ERROR2 0.512 0.526 0.158 12.957 2934 13.971
ERROR3 0.768 0.789 0.238 19.442 4.402 20.964
ERROR4 1.025 1.052 0.317 25.931 5.872 27.961
ERROR5 1.282 1.315 0.397 32426 7.343 34.963
ERROR6 1.538 1579 0.476 38.924 8.814 41.971
ERROR7 1.795 1.843 0.556 45.427 10.287 48.983
ERRORS 2.053 2107 0.635 51.935 11.760 56.000
ERROR9 2.310 2371 0.715 58.447 13.235 63.022
ERROR10 2.568 2.635 0.795 64.964 14.711 70.049
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%/ AR FF, %), AUE oA WAL AAAn, 048 ANl
ek

(th ¥7t ¥% =5
AREN BEol A4E N5 24T 2 SANEe ARPRENA A

A Est. MAPE, Est. MAEZES 3t 1337 Y3 5.

File Edit Text Go  Cell Tnnls Dehug Desk‘top Wlndow He\p -
Dmvﬂ dmBo o | S(H eSS IE=E=IE LY =L ) Siackl
,@L@i@ _HU_I"‘I D_ !x %%%%o
1 f (o
2 % *
3 S — This:progeam eratuatestegdificodats =sr—rsm—rr—reasd g 4
4 # H -
B
i
7 function TOP{AER, AEY, data) —
i
3 %#======= |nput inferred error ratios =======i
n %=== 4ER ===% absolute error ratio for missing value, ie, the walue of absi(real-observed)/real]
1 %=== AE¥ === absolute error walue for missing value, ie, the walue of absireal-observed)
12
13
14 ¥====== compute the total obgervation numeber of data ===—===X
16 — obsn=size(data,1):
16 T
17 — consen=0; %======= consecutive number of missing data

18 — etable¥(1,1)=1; etable¥(1,2)=0; ¥====== Initialize error table
19 —  etableS(1,1)=1; etableS(1,2)=0;
20 —  etableO(1,1)=1; etable0(1,2)=0;

21 i
29 =
23 Ha I LB E =
24 [
25 — ;#====== one var_Error
26 — = two var_Error
2= yh====== three var_Error
28 =
29 —  for i=1:obsn;
30 — if data(i,1)<0 =
TOP [Ln 1 Col 1
[1% 3.152] MATLABS ©]§3 =~z
s gee] shuE taAEY WS WE Az AAAA RS £F
Skl o] 5 EAst WA S H

O
—_

e MATLABS o]&sto] tidatael 9= AP (AER: dojg«
A PF LAzhHE 2 ado T 43t AlA Yed 1¥e %
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AU )
to 1o
u>u
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Fils Edit ‘iew Graphics Debug Desklop Window Help

D& m@ v o

Shorteuts (2] How to Add 2] What's New

Currant Directory

® rf B | 2 CurentDirectary: | C#Documents and

fingstMicrosoftidy D

* O 7 X || command Window

“goax

| workspace

W EEEEE | - Stack] Do

| Name Yalue Max | Min
HHAER <103 double> 2635 0.079
Ay <103 double>  70... 1466
H data <2403 double> 134 999

Command History

i~ TDPLAER, AEY, data]

.cle

- TDP(KER,
cle
TDP{AER;
clc

- TDP(AER,

AEY, data)

AEY, data)

AEY, data)

|E-%— 09, 5 12 2= 4:03 —%

- TDPIAER. AEY . datal

o 9

[1¥ 3.153] MATLAB<=

wOoaox

Z2IaYs 43 AA

@ To get started. select MATLAB Help of Demag from X

ATA
Total

240

Hour 2

-- DATA Description ——
Total Temp Cons

FLow 11 2 3

R [ —
FLOW 1,172
ofC 1,315

SPEED 10,3625

==4

Ak DATA Information, DATA

Description, ERROR RATE, est. MAPE, est. MAEZ %3 %

— D&TA Information —

Total 240

Hout 2

— D&TA Description —
Total Temp Cons

FLOW 11 2 a3

Qe 12 5 2

=PEED 11 4 i

Z_var o 4 2

d_var 3 ] 1

————— ERROR RATE —————
FLOW 4. 5333
OCe 5

SPEED. 4.5333

FLOW
QCC

est . MAPE ———
1.1742
1.315

SPEED. 0. 3625

FLOW
QCC

est . MAE
29, 705
7. 3362

SPEED. 32.0158

[Z13 3.154]
2o %E(1)

[19) 3.155] X = 12j%
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e, 712 old @ FEe ATHIL AU A=
E WAt 9e% Aoz Aay

o Thee B Ao AemA 43T WESUDE vele A8 WaE Ju
Ul

= AY
<3 3.62> & oA A 58 F5 L T
Bl @9 B
AAZ| (@S] 72HdE) Bl & AAZ] F(W)/SHFE 2 5100 (%) 0-100
AA A& % 0-100
AZEe] Apo] Q@ Ab& % 0-100
nd B3 vE % 0-100
o ol&S oA 7} FEEZ F8(Utility) fhoZ H3IAE o x99 U
<3 3.63> 7} W59 a8 (Utility) #
(™ /6312} iﬁloo, %) AR w2 E(%) Utility
0-10 0-10 1
11-30 11-30 3
31-50 31-50 5
51-70 51-70 7
71-90 71-90 9
91-100 91-100 10
ST Apo] AHE(%) oA B HE(%) Utility
91-100 91-100 1
71-90 71-90 3
51-70 51-70 5
31-50 31-50 7
11-30 11-30 9
0-10 0-10 10
o o] UtilityE2 Wiol wa} HA MUA ¢ vX&= 2+ 3
gy Wiol Afdde 4 HyEse dg 4 SEE Yede AR

A, BAvle] we ge &
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<3 3.64> 7}=

2 (Weight) AF=

Zt MEEe 7hEA 38 7HEA
AA 7|4 vlE (W) 0.113
HA WY& (W2) 0.282
TYANTEY Aol A& (W3) 0.380
Y HE (W4) 0.225
) 7Y e d 10 of 3
=A - F=RATIEdTd, “ITS A - A2l et 3 HuA A 7EAT HATERA
A7, 2005
(@) ¥l&/H] BA oA
o old Z} HA7] 4 F7te Wl Cased FE3sta, B4 Ay} v 5o
= UM AFHE AVIWH (2 7)F) @S 712 URF oF 3.8 w63
(AFHA 7] Amn 2 AR 23S A8
o W3 &89 A A HAZIZF 2 4N A = IA Fkelgrt 2 ol %
ol ¢uks] Frkete] ®EO HHA 107HA] S7bele RS ERow, 19
ek Ade otgfiel & AYEZE HAF
<# 3.65> TEME AE
Case | HU(HH) &8 AA7) F(H8) E8/u8d9)
1 MU1 = 345 27H(7.6 W) 045
2 MU2 = 545 370 (11430 9H)) 0.48
3 MU3 = 7.76 47) (15270 7H) 0.51
4 MU4 = 9.00 570(19.0%1 9H9) 0.47
5 MUS5 = 10.00 670 (22.8 7+ 4) 0.44
o Zt Case HE At=d HAUW(HH) &&88F gE, A7 & 7k ©& H&
< EdE S8d¥ HE&S AEs 2de ol 2ow, #4243 HAVII
A& S71E A5, AA HE&d 582 A FUHAT AAl #Holgt &
A BIEUH &89 e HAZIE 3N A= #f M F2 ditew #4449

63) “AAY” AVI AA7]

HPFA HEAR

, 2009\ 349 7|1E
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<3 3.73> AEHLET VMS o] §AUHE THAFA Y

Estimated
B:] N : .
T Parameter SE Chi-square df Sig.
AN AN Y -1.081 0.182 35.19% 1 0.000
Q
R o] Nl 0.915 0.157 33.973 1 0.000
o) 718821 3¢ 0.948 0.144 43177 1 0.000
A7) 4 nET -0.606 0.303 3.994 1 0.046
NAEA A4 -0.043 0.016 7.080 1 0.018
<3} 3.74> EA|AELER VMS o] 8RS T34 By
Estimated
l:ﬂ = ;- M
T Parameter SE Chi-square df Sig.
A F A A AT -1.114 0.180 38.493 1 0.000
EeRE]
o84 o] gHl T 0.794 0.157 25.699 1 0.000
) 7] 3] &A1 2F 1.104 0.154 51.805 1 0.000
b I nEL -0.824 0.343 5.775 1 0.016
NAEA Ad -0.036 0.016 5.146 1 0.023

ag | 2% S IEANEE | ol gAREE 71
T () | VST (COIT VMEME ¢ 3% (81/VMS/ )
(th JCol A VMSH] &)

A=) 304.7 8 0.63 3.98 92.40

dEA 2344 9 0.96 4.02 119.94

7BEA 416.0 245 0.98 4.07 117.28
Al 340.8 18 0.97 4.09 112.29
FHEUYSEA 265.6 7 1.15 4.08 133.76
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o EAILEERO o] TrEL = VMS AXFFog AuE = e A

Y=0.1511n(z)+3.657, R=0.874
o7]4 Y: BIS o] &AREE 7FA (A 4/dl/2)
X AA$E(Y/km)
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2EH 2 57t 24 Jehted ol &5

o FAAEL A VMSAHRI} Algsts 7)o dxald A= et 4279
RS F ARl wolsolAl Hol 2EYA AF7h WA U s A
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<E 3.100> A4 AZRI(FH2) - AF
| |

A A 5 HEFOX t P-value
A 2-E 2] R 0.1564 0.0633 24727 0.0243
W 21244 0.0231 0.0055 41619 0.0007
TYHEAEAZE HE& 0.7866 0.2854 2.7565 0.0135
HAZ/E F -0.0023 0.0010 -2.2446 0.0384
B2 34 0.0157 0.0030 5.2683 0.0001
<x 3.110> AAY AFEI AN E) - HF
H A & (Fea t P-value
A|2E AR o] 0.1668 0.0455 3.6682 0.0005
)| 2} 24 0.0597 0.0062 9.6097 0.0000
TYHEALAE & 0.3181 0.1197 2.6565 0.0101
IS = -0.0042 0.0007 5.9242 0.0000
2 3P4 0.0097 0.0017 5.6797 0.0000
<I¥ 3.111> AANA =2 HHAHA2) — HZE
HE A 4 ¥F9xt t P-value
A2 AR o] R 0.1673 0.0406 41227 0.0001
Hj 2} 744 0.0562 0.0041 13.7056 0.0000
WA es 4 -0.0038 0.0018 -2.0537 0.0435
T3 Az -0.0078 0.0035 -2.2231 0.0292
W2 4 0.0262 0.0043 6.1155 0.0000
o HgAog B Avcldi mIWT 47 5719 SHWFE A8l o
S A ASEFo = AT
Y=0.1564.X; +0.0231.X, +0.7866 .X; — 0.0023.X, +0.0157.X;)
A7A, Y: %A1 (%/100)
X, A28 Ao 5(0" or '17)
X, : o224 ()
X,: T =H A= 1]E(%/100)
X,: A7 00)
X, 2 3 4=()
NG ASEYH(FIAH2) 2
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S} Link 99L& A2 53 Text HY=E, ITSBC H7} 2ZE 0]
WEAE FF37] o8 ol s wWEkA ITSBC H7F AZE g o]
YEYA F=& EMMEZ2 Z2adS E3] UEYIE A wol HE
3t o] W, EMME/2¢] WES =} ITSBCY WEHYAE FAsE 59
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AHODE BNODE  DIST  WODE  ATYPE LANES FIYPE UDL  CAP  SPEED  DISTRICTTSIND

AUTO TIMES AND UOLUMES

0
a 1 612567 o.m 1 1 5 9 o 99999 ) 1 s
a 1 612805 o.m 1 1 0 9 0 90000 ] 1 s
a 1 613150 om 1 1 5 o o 99090 ] 1 s
a 1 613178 0.m 1 1 9 9 0 99999 [ 1 s
Selected links: all a 2 612628 om 1 1 5 9 o 99000 ] 1 s
a 2 612650 om 1 1 5 9 o 99999 ] 1 s
a 2 61300 o.m 1 1 5 9 o 99999 ] 1 s
fron tn length modes 1link no.of v/d time  speed volunes : g :::::Z : :: : : : g : ggg:g : : z
node (kn) type lanes fct (min) (kn/hr) auto  addl.  total : 3 e o ! ] ; FA 45544 H ] :
a 3 620738 o.m 1 1 0 9 0 00000 ] 1 s
1611917 0.01 cp 513 9.0 13 03 20.00 a7u7 a7u7 N b c1m3s o H 1 H o 5 90999 H 1 :
1611919 0.01 cp 513 9.9 13 03 20.00 3992 3992 N 5 613508 om H 1 0 o o o000 i 1 M
1611925 0.51 ©p 513 9.9 13 03 20.00 1969 1969 2 & 616068 om 1 1 5 o o 99999 o 1 <
1611926 0.61 cp 513 9.0 13 03 20.00 3821 3821 a 4 616116 on 1 1 9 9 0 99999 0 1 s
2 611927 0.01 cp 513 9.0 12 03 20.00 6317 6317 a 5 ctum om 1 1 5 9 o 99000 ] 1 s
2 611936 0.01 cp 513 9.0 13 03 20.00 554 4554 a 5 6151y 0.01 1 1 5 9 o 99999 ] 1 s
2 612826 9.01 cp 513 9.9 13 03 20.00 4601 4661 a 5 61797 0.01 1 1 5 9 o 99999 ] 1 s
3 611857 8.61 cp 513 9.9 13 83 20.80 4268 4268 a 5 615005 0.01 1 1 ? 9 0 99999 0 1 s
3 611888 8.0 cp 513 9.9 13 03 20.00 6067 6067 a 6 &10u62 0.m 1 1 ? o 0 99999 o 1 s
3 611897  0.01 cp 513 9.9 1% 63 20.00 7367 7367 a 6 610168 0.1 1 1 2 2 8 99999 0 1 s
u 611048 0.01 cp 513 9.9 12 03 20.00 611 611 a [ 0.01 1 1 ° e 0 00000 0 1 s
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