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Abstract

I . Title

Development of Wireless Interface Signal control systems for Dynamic and

Optimum Management (WISDOM)

[l . Objective

This research develops a new concept of traffic signal control system that is
operated with realtime individual vehicle information available from wireless
communications among the signal controller, vehicles, and traffic detection
systems. This project is one of the national transportation technology
development projects funded by the Ministry of Construction and
Transportation (MOCT). The technologies presented in this project include
integrated system development of the new type of signal controller utilizing
wireless communications such as dedicated short range communication
(DSRC), etc. Field tests and evaluation of a prototype of WISDOM
developed in this year were fulfilled at the real site of the urban traffic
networks utilizing DSRC infrastructures both on the roadside and in the

vehicle.

. Contents

Contents in the first year of the project are as follows.

o System Requirements and Development Strategies of Wireless
Communication Traffic Signal Controller

- Conceptual Design of Wireless Communication Traffic Signal Controller

_V]_



- Analysis on System Requirements and Technologies for the System
- Application Methodologies Based on the Wire- and Wireless
Communication System Technologies
- Study on Functional Requirements and Development Strategies for Wireless
Traffic Signal Controller
- Traffic Flow Fundamental Analysis

- Traffic Signal Control Technology Analysis

0 Analysis of Hardware, Software, and Interface on Traffic Signal Control
System

- Trends Analysis for the Traffic Signal System Technologies

- Analysis of Application Algorithms on Traffic Signal Control System

- Establishment of Development Plan for the Wireless Traffic Signal
Controller Module

- Provision of Traffic Signal Control Algorithm based on Wireless

Communication Module

o Development of Wireless Communication Module Interfacing with Traffic
Detector Systems

- Development of Simulation Technologies

- Development and Test of Wireless Communication Module between

Wireless Detecting Systems and Adaptive Signal Control Systems
Contents in the second year of the project are as follows.

o0 Development of the Logical and Physical System Architectures for
Wireless Interface Signal control systems for Dynamic and Optimum
Management (WISDOM)

- Development of the Physical Architecture of WISDOM based on Functional

Requirements and Operation Strategies Developed in the Previous Year
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- Development of Communication Layout between Pairs of the System
Components and Logical Architecture of WISDOM
- Preliminary Analysis of these Architectures of WISDOM

o Development of Signal Control Strategies and Algorithms
- Development of the First Versions of Signal Control Strategies Effectively
Utilizing Wireless Vehicle Detection Systems
- Development of Adaptive Traffic Control Algorithms Realizing Advantages
of the Signal Control Strategies Developed in the Previous Stage
e Development of Bus Priority and Emergency Vehicle Preemption
Signal Control Algorithms
e Development of an In-Vehicle Red-Light-Running Warning Scheme
and Signal Control Algorithm Assisting Drivers to Avoid Being in
Danger due to Dilemma Zone at Signalized Intersections
- Establishing a Development Environment for Five Other Signal Control
Algorithms Handling Such Data as Link Travel Speeds and Directional

Traffic Volumes in Upstream.

o Development of Test Environment

- Development of Software(Algorithm) Test Environment Using Microscopic
Simulation Technologies

- Development of Hardware Test Environment Using Hardware In Loop
Simulation Technologies

- Development of Laboratory Test Environment for System Protocols

o Development and Field Implementation of the Initial Version of Wireless
Detector Systems and WISDOM Traffic Signal Controller

- Development of H/W and S/W of WISDOM Local Controller and
Wireless Detector Systems

Implementation of H/W and S/W of WISDOM Local Controller and
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Wireless Detector Systems

- Development and Implementation of the System Protocols

The followings are fulfilled in the third year of the project.

o System Integration of WISDOM for Manufacturing a Prototype

Implementation of the Logical Architecture with Signal Control Strategies

and Algorithms based on Functional Requirements

Implementation of Physical Architecture with Wireless Communication for
Roadside and Vehicle Infrastructure and System Components of Signal

Controller

Production of a Prototype for the First Versions of WISDOM

Establishment of a Development Environment for Data Interface between
Vehicles and Signal Controllers as Link Travel Speeds and Directional

Traffic Volumes in Upstream

e}

Field Test and Evaluation

Analysis of Traffic Flow & Stream Characteristics on the Test Sites for

Field Test and Evaluation

Physical and Logical Design of Test Sites for Implementing Wireless

Communication Environment and WISDOM Infrastructure

Implementation of the WISDOM System Protocols according to the Test

Scenarios and Algorithms

Evaluation of the WISDOM System by the Comparison with the

Conventional Traffic Control Systems

Demonstration of Field Evaluation for WISDOM System

The followings are fulfilled in the fourth year of the project.

o System Integration of WISDOM for Manufacturing a Prototype



- Production of a Prototype for the Second Step of WISDOM
- Establishment of a WISDOM Database between OBE, Local WISDOM and
WISDOM Management Center

o Improvement of WISDOM Algorithms & Strategies
- Cycle-Free & Travel Time based Signal Control Algorithms, etc.
- Traffic Information Collecting Strategies by Utilizing Dedicated Short Range

Communication

© Simulation and Estimation of WISDOM by using Hardware In Loop
Simulation System connected with CORSIM & VISSIM
- Simulator Development for Estimation

- Comparison of WISDOM with the Other Systems

o Field Test and Evaluation

- Field Test for Implementing Wireless Communication Environment and
WISDOM Infrastructure & Acquisition of System Stability on Field
Condition

- Measure of Effectiveness Analysis about WISDOM Algorithms on the Test
Sites

- Evaluation of the WISDOM System by the Comparison with the
Conventional Traffic Control Systems

- Second Step Demonstration of Field Evaluation for WISDOM System

V. Results

The final goal in the research is to develope the traffic signal controller
that is based on wireless communication systems, with new signal control
strategies and wireless realtime traffic data. The research includes the

préparation of new signal control strategies, the evaluation of proposed signal



system, and the demonstration of research product through the field test. In
research of the first year, the requirements and development strategies for
the wireless traffic signal control system was defined and established. In
addition, analysis of hardware, software, and interface on the system was
performed and finally wireless communication module that is interfaced with
traffic detector systems was developed. In the second year, the logical and
physical architectures, communication layout, database and protocols between
pairs of system components were developed. Test environment for the
WISDOM H/W and S/W was established in both simulation and field
environment. In this year, field tests and evaluation of a prototype of
WISDOM developed were fulfilled at the real site of the urban traffic
networks utilizing DSRC infrastructures both on the roadside and in the
vehicle. The results of the field tests indicate that the WISDOM system
would considerably improve the mobility and safety at the intersections based

on the comparison with the conventional signal control systems.

V. Implementation of results

In urban and rural areas, the signal control system has been mostly run
with inductive loop detectors that often cause problems in maintenance and
signal operations. The proposed signal system, WISDOM based on wireless
communication technologies would result in the dramatic reduction of
maintenance and operations costs. The research would provide traffic
engineers with fundamental methodologies of signal priority strategy for bus,
and emergency vehicles utilizing individual vehicular attributes. It would also
provide technical databases for the applications to the vehicular sensor
detection system, signal control and operations, vehicle collision avoidance

systems, real time traffic information, and automated highway system.
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A% 2 718 AMIAAE <2Y 3-27> AN AT AT A
A AA1,2349 dAAol &3 567,89 AAAo Fo| BF Fr|4olg BT
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olF IRt dAZFEAAE AW Y 2= (Maximum Green Recall
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s AYARFALIEED 29e T A F @AY SAAZEo] Ho)sA)

Ao 2 FEHEBE ol T wdus|w ANZFAA 75E ZAE F

- 100 -



gy olFmwt AAFAANAE FPAAATEVTA Ake] glo] A
AzA N dnHFSE FET FAVE Atk dE ol AAIHNA FA2HoR
FYPSHde] A8 F, AA2Wo TREHY] Mol E thA] dA] 1Wo R AR

I AANME Z uE @AINeE g Ago] oA,

() AZE FATEAA 7158 LTS A=

N2E AAFAAA Mo A M2 FATIAAZ stoiof sh=
158 LFAEES AR HAste] AANTESEY, Az AAN, &
715 BRTE $F FAA AH AFHE ok AR AAFA e
ol wrdsty AEE FATFAAAES AEsth

AT A$ AE FRANY ANTAAANNE FRANTE 2e] 2@ o)
Jol Flsaht 1 AWBE AR} o} AT LA B

JFHEANZEL AR Ae] 71 SPLAAE wECRE AF Hu o]
HFALL ASHAAN FAAHA AT Byl 29 2y &5 JPHIEAA

2% Aol Iod AF EE9 H/W Aol 78 7tsat=s a5 A7)

- 101 -



<

A &=

=
T

R

z:f_]_—

=
[¢]

€ 7t

BN

o

e

k!

ol
"o

ﬁo
-

—L
L

tRew F

HA] F2 FEHRIE AHES

92 AAANYSE=F g et

371 %= 3

& Ag

EEEL

o)

™

fite)

o
R

7] ¥+ A (Heuristic Search)¥H#< diy

o

3L ELICE:

3
i

o'z 499 + gtk ol

B 7HA

o] &g

A 2] 5 o

ol
ES

7} Off-line Leveldl A AR HEE AHA

-
It

dAALE 87

=2 x
—

e u

Al
2

ted AEHEL e 8

S

g 9

et 1990 el =

3

#A3e HA

NN 2R ANZFAZA A2 COSMOS A3 A0 7]

B
X0

BN

3}

ZR3to o]y

7]

i

dolgtste] BAE St

N

N

27t o (2) SAHEA(EA

3t =
2 =

sofof

(Exhustive search) A& A

s

7+ 4l

a7 9ok wheba A

s 3
= =

FALA oF

Rt AkAl o) 9] 42g-o]

2 7

=il

&

st HE

2 AN

o

a

- 102 -



ol\

e,
WetA gomel AARABANE A% VEAN/E A/ WANA N 2R

2

AZE AZAZIE 2 1A delA gdetA MEtste e dRe 18
Gl

Hoz A7) 93 APFTAN VEAJAFE FEE & Y& 71E4Y
A5¢ Gratn Qojor @k 2ed o A L AvIEe] YUE VHE

L AN ABEFHARY o) §o] FEEA olE TAR AFELENFS o]
7 s el AL 25 S $i5ke FAR A
Ao 71wol ZFEH Joh

5

a7l AAFHEAAE A& 71 LFATA 7]

P‘L
k]
30,
o
)
9
*
-

T AR 28-S 22 AN FRARE ASA e Ads $8T
e AseA et oA Q2R JATIAAAE 2AT A FAAHEE

Az Aol 83 F7HE FrI HAart vt

B
N
o%
i
rlr
i
e
12ad
l-o{:
>
e
-4
i
flo
ﬂ
X
by
5
<
e,
g
X
=
2
}011
2
2
o
o
o

HE7] A Azl e FAL AAG] fatd gEn R B TFEA
AT ALadd. gEzalg AATAAAE BAnHA R D o] Fn s
ANFHAAT AT RE J)%5L Edaiolo dn oo 7tz AMANE

ot

4)

- 103 -



Fith.

S

& FE5E THHES A

g s

=l

tod <2¥ 3-28>¢f A|A|

433

==

ae FATAAA

4 o = R

7

olZxel 7wk AA=FA A} A}

S FAA=

| &

A

ks

]

77

al

563 78 Atolol= WA EHE (Barrier)S 7o 4% EEHTEAA

S @A 129 AA 34 Apel, 2T AA

o=

)

1
T

3

P

~28> C

<% 3

A E2E

kil

Fibel @7}

]

o

N
il

<
B

el ANE 7}

i

)A
oo

o4

&

() tdF= 7wt AAFEAA ] &

=

drzGdFdAAANA T

s

2 7]

al

]

el

- 104 -



ﬂ_z

loloF 8k E FATFsetelol §T). olele) AN whete] thE el w
AAAE BEdz oF s 2 vAdna)u AN AARAE D
e aokate] AN,

it
=2
l
—LIEO

e
d
ol
=
L
N
it
rﬁ’:
>
M
2l
b
>
2
Mo
o

a7 HAFEAA NN G52 75 AH&Ste] ol aE] 7Rt AAA

e FEL = dv. GBSt dATFIAAANA 4] FHAANE T
APEESHE AN FRESHE FANE 1At 3| A Ao PhaseReversal
Hapgtel 0 =& 12 2380, A3 Hd2<d &2 @A PhaseReversal ko] 0
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LE. WISDOM Al S A ofA|AEl Database

(1) WISDOM Al 3 A o] Al ~ € Database

AA Y FAFA AEAAANZE AR Aeir]e] &L 7|E AY Aoy

' 28 aTAHY 9% olad ¢udE 7EH AELE AAAN=HY T
o] o]Fojxof 5t7] W] 7|E A HA|o]7]¢] Database®] TFEZEE ol& IZ
371 ol®oh. meEkA Alolzle] HAE Z duEEH Ao A" HUHQ A
A& 93 Database?] A9 2 FEL zzad 7t Aggojof dt) B A
TFolXE MEL A" A3t Database?] T35 $HE T

53] 197 Databaset A GA171¢] 7| & ATE ol FG9 FAHIES
st Ao 715e A5ty Aste AP T wARe HAAAE 2 A5 ed A=
< E¥ste 7x2E FEEIAT
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xaglen, B¢ AEHe oy dudsYd 284 Y € A7 T A5
ol & F7] 93le] WISDOM Az Al¢] dard]E Data DictionaryE 723t
°]Z EUlZ 1st versoin Database AAE A A3t}

A A 72 AAE Databases "DERNZA 7] F&=7AA, AFH, 2004;
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<3y 3-30>2 AAY FHATA AzA 7] oA E2E Databased F&
#AE vERdT 9714
g 7hE 2 AR, AEZE 2E, AFHEAT 5o 28 A58 2937 4
3] ZQ2 g Databaseo|® +ZAE DBE Aloj7] 23404 AH AA7|2HH
2ag A8 E AFste T

o213 Alo]7]¢] DatabaseE #A|©17] 7]% Architecture®t @3t AH=e 2
I ootd) 2@ H 2 AsAe7] UF mXEE AT

e
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bt
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o
rlr
2,
2
N
=
e
=2
X
1o,
R
ich
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: 41 I8 28 JHY4H08
B EEXFER T AT

4.5 2REB4 WAL 08

7IHBEE 1 IS BAREDS R YWY S0E €028 0B
F2RZTBLE2NS ENAUSOB] TANISVE SN2 YNUS OB
JIMSBEINZYIAT OB (TTHBIEE 7T A LAUSD

TAMBSYELANR YDAV OB  THENBIYEAB PAUB D8 |

i
2
i
3
:
s

‘Detector BE T
COSMOS & 2 01 7} D8 4 8.1 HMENNE DB :

<38 3-30> MZ& ZI|= Ho{Z7] Y5 Database Hi x| =
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() WISDOM A% Database

Aeol7] Wil *£3d= DB ¥W4E TRC(Transportation Research Center) at
University of Florida®] TMML(Traffic Model Markup Language)® IEEE
P1489(Draft Standard for Data Dictionaries for Intelligent Transportation
System-Part 1 Functional Area Data Dictionaries)E %3t ZAHYoH,
71 EAANA AANHARE BEE Bt B wS A3y

@ Ao} DB

L

2.9

=
o

A719] 75& FES7] 9% DBEA, 2 715 S AHME =
47 VIS EE T Aol DBl ol & &L AAAoly] 1
%, A&z Al Ring Type, %4, A7 2 AoAR=(E=o] &
E .o E+= Alo] DB A& W&ol

(L

[e)
<
AX

dol, 44LnYZ 4 Sl 9

o

<¥ 3-14> Hof DB Z£& #H%F

T W0l E My
1 LCID x| 24 7 01 7] HE
2 RingType SA|ZS T Al M
3 CommunicationMode SAgA (Z2EZ) MAH
4 FalseAlram Hoi7| nEeg

USHO HW 2= HE

5 HardwareMode
(Emulation 2=4 %)
6 SoftwareMode ASHO SW BE HH
7 PreemptionMode ZIGXeRMAMSHO H2o2
8 DilemmaControiMode gajjotzdedo HE04F
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@ 1" L/C 44 Al°] DB

Az ANAN DAER AT offset reference pointE AP UIZ] AE
Hoz Agdop & Fart itk wEtA ole mE moduled AHEE T Y=
DBT®E zZFojol dth AF L/C dA Aol DBE UdRE Aj7|ge] =
AAE $% DBEA UAF A7 FH, TF, FAEA I3 geometric
character® ©|E 79l FEL TIFo2H o]HT moduled AF37] A3 &
33kt

Reference point
offset[n] YHOIS

TR0
{LIC)

(Master Intersectlon)

<8l 3-31> offset reference pointe| OlSZ&dZE

<E 3-15> ¢IF L/C HAH Mo DB =3 H=p
T2 M =0| & My
1 AdiLC_ID ol XgAol7] LRMHS
2 Orientation oI¥ XIYAoj7| HoEY F&
3 AdiLC_Type oIl X|dHMoO|Z] BF
4 CommunicationMode hg mMojzizt Sala
5 AdjLC_PhaseNo_TH GIENZ2)MRFEARHAHS
6 AdiLC_PhaseNo_LT GIEHZ2)AFES[MEANHS
7 LC_PhaseNo_TH AA ATSEAIHS
8 LC_PhaseNo_LT oA ZFHEHHAIHMSE
9 Distance AR uXtE7XR e A2l
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® Network €14 DB
HAEE dE579 AE 93 Network G4 DBE AEd L3 Aoy~
94, ulaEH X GAo7] ID, 9557, X% 5 X3¢etm Yo 53 &4
H

Wae gozgel 9t AHuAzse D 2 4F mARe 29

i

ST 3]
ki

doza 7+ AdAel st shaE AdAelrls dge & 4+ Y= 549

Xigmioi
(Lo

WIDSOM HioiJ1
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<% 3-32> Network A 2|
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o 2358 Z1 DB(cycle free)

<X 3-19> cycle-free DB Z & %

T M0l & Ad

1 nNo_Cycle F7l Hz

2 InGIMAX_CYCLE_NOJ8] MM SAIZE - T

3 nMin_G[8] A SMAZ

4 nMin_Cycle za F7|

5 nMax_Cycle Z M F7|

6 nYellow HEgMAS

7 nStep_Size Al ZHEHR]

8 nClock FAAIZE 1 =5H)

9 nTot_Clock Z AlEsold AlZE : 7200=
10 nCycle_Step FI|IHoll el A= IR

A MSAIZE W (OlSFY AZtchdH =

11 nCur_Signal_Mapl[_MAX_STEP_][8] M 1 HA Q)

12 nStart_Cycle FI|AE AH

13 nEnd_Cycle FIIEE AMHA

HRRuXZe MSFI 0 E 1S 2

14 Local_Signal_Cycle[4] o3 A

15 rLink_Lenl_ MAX_DETECTOR_] 230l (m)

16 rFree_Spdl_ MAX_DETECTOR_]; free flow speed(km/h)

17 |rC_Time_LMAX_DETECTOR_] free flow link travel time(%)
18 rTum_Ratio[MAX_CYCLE_NOI8] M| (2, =3 H)

19 rAlphal_MAX_DETECTOR_] AT BNRE A

20 rBeta MAX_DETECTOR_] A 2AM2E A5
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<EHZ>
&= 0|5 M
21 rF_Value MAX_DETECTOR_] Alzkd 2AMEE A=
22 nB_TIL MAX DETECTOR_] A2EE BARE A
rHeadway[_ MAX_STEP_J[ MAX_DE )
23 AXZ|Y A R Azt
TECTOR_]
24 rPcarl MAX_DETECTOR_] SFALZES Tl A|Zt
25  |rScarl MAX_DETECTOR_] Sixtzkol FQlAlzt
rD_Flow_Rate[ MAX_STEP_I_MAX_
26 AXZ7|H flow rate
DETECTOR_]
. rQue_Flow[_MAX_STEP_Il MAX_DE|AXIZ7|¥ XXM flow rate(platoon dispersion
TECTOR_] apply)
28 rFlow_Rate[_MAX_STEP_I[4]; Hgtet XM f nEFE
29 rTurn_Flow Ratel MAX_STEP_J8] [87] ols &Y XXM uwsERE
87 olsFdY HXM £ nSHFSRIFA
30 rCum_Flow_Ratel MAX_STEP_i[8]
2+ i)
31 rCur_Cycle_Delay[ MAX_STEP_I8] |870 olS&¥ HXIX[A
32 rPre_Flow_Rate[ MAX_CYCLE_I8] |87} ol&& &7 & HERE
rPre_Sum_Flow_Rate[ MAX_CYCLE| ) ]
33 ASAZE o] 2ol HX|Mof| &0l NERE
_li8l
34 rCur_Vol_MAX_CYCLE_I8] ZtFE0Y WEE -
35 rPre_Cum_Flow[_MAX_CYCLE_J[8] |87 oI&& cl=F7| ol& HEa7=
36 rPre_Delay[ MAX_CYCLE_I[8] 871 o/ CIgF7| olF EaF2
37 C E GI.MAX_CYCLE_]Ji8] ZAAIZE ZRAA
38 C_S_G[_MAX_CYCLE_I8] SMA|ZE AMEAIA
39 nLanel8] O|SH/Y Xtz
40 SuminputVoll[MAX_CYCLE_NOJ8] (2w &2k
41 nOut_Vol[MAX_CYCLE_NOIJI8] NERETH
42 rReal_SatiIMAX_CYCLE_NOJ[8] ZtolsR/Y AN xR
rAve_Real_Delay[MAX_CYCLE_NOI[ _
43 Zt ojlzmd AN HIXA
8]
44 nReal_VollMAX_CYCLE_NOJ8] 2t olsHY AW Tl A5
rCar_Real_Delay[MAX_CYCLE_NOI
45 Zk ol &Y A XA
8]
46 rFreeflow_Timel8] Zt ol RY XrsdAZt
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T2 H0lE Mgy
AX7| LdHXZR(A@XZ|IHE, AE, S2A|Z
1 ga_receiv )
Atz Aol &)
2 BUSArrivalTime A X Moll T&FEF whx] o] of AbAlZE
fMME oOfHZ(0), Green Extention(1), Early
3 PriorityType
Green(2)
4 BUSCheckOut HASf WXIZE S3l0{F
o &1 F4 DB(FHAIZE 7kA o)

<E 323> S@AIZ7|HE ASH O DB
7= H0|5 Ay
X7 dEXR>X7|IHE, XE, S3AZ
1 ga_receiv .
xtzF 2ol &)
2 DetData AX7|d xE 5l KR
3 LinkData 23y SHAIZE Y S;A XA
4 LinkAttrib 2l39 7|83 xE HM4XR2
5 SignalData WXE MSHO HE(FT], SEAAIZE M)
6 MinCycle FHaF7120|
7 MaxCycle ES I e = e]
8 OptCycle ClEsiAtel 28 7] Zo|
9 DetCounter 17 sotel zk AR 7|dH Xz
1F7] S¢t SdAZE XNER PMEE AR
10 MatchCounter
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<¥ 324> 2y ojzeHo DB
T2 H0| 5 Moy
1 Init_WanTime Z=7|A A2t
2 LengthCross_RSE1 RSE17tX[2f Azl
3 LengthCross_RSE2 RSE27tX[ 2| A&l
Alzko| RSE10] Z=&5l0{ RSE27EX] ZEl A
4 TimeRSE1_RSE2
ZH(sec)
Alzko| RSE20l Z=&fstoi MR M7Ex| ZE
5 TimeRSE2_RSE2
Al ZHsec)
. AS &AMl o|F RSE1MlM A2o] HX[E
6 ActivationClock_RSE1
AlZb
AS &M o|F RSE20IAM AH2FO] HX[E
7 ActivationClock_RSE2
AlZb
o 4xyE6, 7 DB(REH -5, VEYA)
- N5HE dndEe MNEAHF AAV|R dIYFoE 204 | A 7Y
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<E 325> {s2Y DB

H
ook
e
>

T8 H=0| & A

1 OpLCID MS2EE AAME X9H07| ID
2 CycleLength F2|40|

3 RingPhase_A_1 Ring A Phase 1 % AlZt

10 RingPhase_A_8 Ring A Phase 8 2% AlZt

11 RingPhase_B_8 Ring B Phase 1 29 AlZt

18 RingPhase_B_8 Ring B Phase 8 29 AlZt

19 RingYellow_A_1 Ring A Phase 1 & A|Z}

26 RingYellow_A_8 Ring A Phase 8 &4 A|ZL

27 RingYellow_B_8 Ring B Phase 1 &4 A|ZI

34 RingYellow_B_8 Ring B Phase 8 &4 A|Z

35 Ringallred_A_1 Ring A Phase 1 all-red AlZF

42 Ringalired_A_8 Ring A Phase 8 all-red AlZ}

43 Ringallred_B_8 Ring B Phase 1 all-red AlZF

50 Ringallred_B_8 Ring B Phase 8 all-red AlZF

51 RingMinPhase_A_1 Ring A Phase 1 Z[A-=AMA|ZE
58 RingMinPhase_A_8 Ring A Phase 8 Z[A-=AA|ZL
59 RingMinPhase_B_8 Ring B Phase 1 ZA=AA|ZE
66 RingMinPhase_B_8 Ring B Phase 8 = AZMAjZE
67 RingMaxPhase_A_1 Ring A Phase 1 ZCH=AMAlZE
74 RingMaxPhase_A_8 Ring A Phase 8 Z[CHA= A A|ZE
75 RingMaxPhase_B_8 Ring B Phase 1 Z[CHA=AA|ZE
82 RingMaxPhase_B_8 Ring B Phase 8 ZCHA=AIA|ZE
83 RingPedst_A_1 Ring A Phase 1 28l X}A|ZF

90 RingPedst_A_8 Ring A Phase 8 &3 X}A|Zt

9 RingPedst_B_8 Ring B Phase 1 28§ X}A|Z}

98 RingPedst_B_8 Ring B Phase 8 ® 3§ X[A|Z}

99 RingBeforePedst_A_1 Ring A Phase 1 231 Xjo| & AlZF
106 RingBeforePedst_A_8 Ring A Phase 8 ® 31 X}o|H™A|Zk
107 RingBeforePedst_B_8 Ring B Phase 1 E 8 Xjo| & A|Zt
114 RingBeforePedst_B_8 Ring B Phase 8 E&l Xlo| &M A|ZH
115 RingPedstFlash_A_1 Ring A Phase 1 B3 X} HA| 7}
122 RingBeforeFlash_A_8 Ring A Phase 8 E 8l X} HA| 7}
123 RingBeforeFlash_B_8 Ring B Phase 1 H8i X} HA|ZF
130 RingBeforeFlash_B_8 RBing B Phase 8 23l X} HA|ZF
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TE | BIE = Hid | & g 2
1

RNG_cont_mode | RNG 24 2= 1 7 1:DAL G:SNAE

0 : LC U 18N

10 : LC Mo{Z=HCAHRINE TCD Ho)

2 cont_mode_od1 Hiol2 =g i 6 12 : LC + ACTUATIONCFRLINE + Z48HlI0)
Ox14 : RC + ACTUATIONCNLINE + ZESH[o])
(16 : RC HIG{Z=CNLINE o)

040 : LC U IEH[of

10 : LC MO{Z=OFAINE TOD Ao}

3 cont_mode_od?2 Hojm =g 1 5 12 : LC + ACTUATIONCFHNE + Z+SHlo)
(14 RC + ACTUATIONONLINE + Z+SHI0)
Ox16 : RC HIo{==ONUNE o)

040 : LC U (o]

10 : LC MIo{==CAHRINE TCD Hio)

4 | cont_mode_od3 | HojzcmH i 4 XI2 : LC + ACTUATICNIOFFLINE + ZHSHi0)
(14 : RC + ACTUATIONONLINE + Z+SHio)
(xi6 : AC MO{ZE(ONINE Ho)

40 : LC U Ao

10 : LC MIG{ESHOFUINE TCOD o)

5 | coni_mode_od4 | Hio{==id 1 3 12 : LC + ACTUATIONICFRLINE + Z4SHIo)
(14 : BC + ACTUATIONONUINE + ZESH[0)
16 : RC HMIH{E=ONINE Ao
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Mol

000 : LC S 8w

10 : LC RII==(OFFLINE TCD Ao)

(2 : LC + ACTUATICNICFRLINE + ZiSHio)
(14 = RC + ACTUATIONIONUNE + Z8HI0)
(16 : AC HH=S(CNINE o)

cont_mode_od6

o=

040 : LC SOU EHo|

(x10 : LG HMO{==OFAINE TCD Hio)

(12 : LC + ACTUATIONCFFLINE + ZSHi0)
(14 1 RC + ACTUATIONICNLINE + ZESHI0)
(16 : RC MIOZ=CNINE o)

cont_mode_od7

Hojzewd

000 : LC SU 1w

(10 : LG HMO{==CARINE TOD &0}

(12 : LG + ACTUATIONCIFUINE + ZiSHio)
(x14 1 AC + ACTUATIONCNLINE + ZSHI0)
(x16 : FC HOIZE(CONINE Ho)

RNG_B_phase_a
di

RNG B
PHASE ADVANCE

ORC 25 : RNG B/ PHASE 28

1-8 : Ang-B Prese n Z&(B-RANG FORCE-CFR)
OlC 2E:

18 JIMP PHAE N

9 : PHASE ADVANCE

10

RNG_B_phase_a
d2

RNGB
PHASE ADVANCE

ORC BE: ANG B/ PHASE 73

18 : AngB Prese n Z2B-RANG FORCECH)
OLC 2

18« JUVP PHASE n

9 : PHASE ADVANCE

11

RNG_B_phase_a
d3

RNG B
PHASE ADVANCE

ORC 2= BNG B/ PHASE i@

181 FingB Prese n Z2B-RNG FOROECFP
Slecre:

1-8 1 JUWP PHASE n

9: PHASE ADVANCE

2

RNG_B_phase_a
d4

RNG B
PHASE ADVANCE

ORC 2= : RNG B/ PHASE 7l

1-8: AngB Prese n 32(B-RANG FORCECFR)
QLCEE:

8B WP FHAEN

9 : PHASE ADVANCE

13

RNG_A_phase_a
di

ANG A
PHASE ADVANCE

ORC 2 RNG A/ PHASE Zigt

1-8 1 AngA Prese n Z2ARNG FORCECH)
OLC BE:

181 WP PHASE n

9 PHASE ADVANCE

RNG_A_phase_a
d2

RANG A
PHASE ADVANCE

ORCEE: RNG A/ PHASE Zigd

18 1 AngA Prese n SEA-ANG FORCECORD)
OLC 2E:

18 JUMP FHASE n

9 : PHASE ADVANCE

RNG_A_phase_a
d3

RNG A
PHASE ADVANCE

ORC ZE: RNG A/ PHASE 7t

1-8 1 Ang-A Prese n Z=(A-ANG FORCE-CFR)
Ole rE:

18 M RHASEN

9 : PHASE ADVANCE

RNG_A_phase_a
d4

RNG A
PHASE ADVANCE

ORCEE: ANG A/ PHASE 78

1-8 : Fing-A Frase n ZS(A-RING FORCECFP)
OLC BE:

181 JUMP PHASE 1

9: PHASE ADVANCE

Reserv_1

Reserv_2




@ WAR FFAFBCIEZR LYY wBANETY] FEAR )
TE | Hrolg M4 il | &ef B 1
1 Pow_fail Poaer FAIL Akl 1 7 0: T4 1 : Poner FAL
2 | contact MOURH QU7 SA A i 6 0: MA1:RAL
3 light_fail =8 Mo A 1 5 0: ™A 1: =gtHols
4 RNG_control RANG 2 aial 1 4 0: SNGERNG 1: DUA-RNG
5 BANK_num BANK HS 1 3 0:BANK1&2 1:BANK3&4
0: 80U 183v| 2=
1: 225K 2= OFLNE Aojz=
6 | contol_mode1 nSMoY| A B 1 2 2 USEE OFAINE HozE
4: s 221 Hojz=
5: ZS5K| gk= 22kl Hpjr=
0: 80U 5| ==
1: 285K 2= OFFUNE Aojz=
7 | contol_mode2 | mSAE7| ¥ B 1 1 2: ZS=k= OFAINE Hpol==
4: S 22kl Hojz=
5: 233K pk= 22kl Hoje=
0: U 18| 2=
1: ZS5K| 2= OFFLUNE Hojz=
8 | contol_mode3 | mEAY| 2 2= 1 0 2: USsk= CARINE HpojzE
4: Zi2=l= 22l Hojzs
5: S5 o= 22jol Hojz=
9 Phase_A1 RNG A2l PHASE 2 7 0~7
10 | Phase_A2 RANG A2 PHASE 2 6 0~7
11 | Phase_A3 RING A°| PHASE 2 5 0~7
12 Phase_A4 RANG A2 PHASE 2 4 0~7
13 | Step_At RNG A2| STEP 2 3 0~3t
14 | Step_A2 RANG A9l STEP 2 2 0~3
15 | Step_A3 RNG A2l STRP 2 1 0~3
16 | Step_A4 RNG A2| STEP 2 0 0~31
17 | Phase_B1 RNG B2 PHASE 3 7 0~7
18 | Phase_B2 RNG B2l PHASE 3 6 0~7
19 | Phase_B3 RNG B2l PHASE 3 5 0~7
2 | Phase_B4 RANG Bl FHASE 3 4 0~7
2 Step_B1 RNG B2| STEP 3 3 0~3
2 | Step_B2 RNG B2| STHP 3 2 0~3t
2B | Step_B3 RNG B2l STEP 3 1 0~3
24 | Step_B4 RNG B2| STHP 3 0 0~3
AERfEY
% | Police_pasive i%IICE PARL FSTRE SW 4 7 T:ON 0:COF
% | Police_pres ROUCE PANEL 5 SW AN | 4 6 1:QN 0:OFF
27 | Police_on POUCE PANEL HE WA | 4 5 1:ON 0:CFF
28 | Police_off POUCEPANEL 25 W2 | 4 4 1:ON 0:COFF
2 | contlict_fail 25 A 4 3 1: B 0 ®Ak
D | light_off_fial A5 A 4 2 10250 34
3t light_on_fial Ao Ay 4 1 1089 0: Mo
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75 | HpolE A oid | SEY B 1
K2 db_fail DATABASE AFEf 4 0 1: 0l 0: HAH
1: Poser ON RAHZV (=152} &)
21 NORVAL RASHZol| <fst M)
3: PP SWRAHTE HY
M Zbol A
B | Flash_reast N H 5 7 4: CONLICT FLASH R &
5: DB FRRCR FLASHDS ofl] &)
6 : EIYeHH) B
1: Power ON AAHZ [515%} &)
2: NORVIL ALASHT=d0l| 2Ist &)
o 3: PP WHAHTS &Y
34 Flash_l’eaSZ gné OH_!. 'n‘ll‘i’_l 5 6 4: CONRLICT HAS-(E—.JE E?é)
5: DB BRACR HLAHDB o3 B
6 SEIsH) HH
1: Porver ON AAHZ 152 BT
21 NCRVIAL FLASHZ0!| ol MZ)
o 3: PP. QWHAHTE &
% | Flash_reas3 M Zzt 2ol 5 5 1 CD\HS/_\I/XIT AAH 2 52%
5: DB BRAOR ALASHDB ofi2] &)
6: ASEIeHH) Y
1: Power ON AAH T [o132} &)
21 NORVIAL FLASHZol| ofst &)
o 3: PP WHAAHTES HY
% FlaSh_I’eaS4 Emé %5!. EI?.I 5 4 4 : CU\FUCT WE'J.E lx:-l(né
5: DB BRAOR ALASHDB ol &)
6: ASEIRYaH) &Y
3 | time_left AlRH =5l ofF 5 3 1: 585 0: 79 ot
manual_fail IDSABLE Ak 5 2 1:BENBE 0: DS E
) . CONALICT ENBLE . .
B | conflict_fail IDSARLE Ak 5 1 1:BNBLE 0: DSHE
4 | door_often DCCOR OPEN A 5 0 1:0FRN 0: Q08D
41 | conflict_ssr1 OONFUCT | M3t SRS | 6 7 0~7
& | conflict_ssr2 OONFLCTI + 25 SSRHS. 6 6 0~7
43 | conflict_ssr3 OONFLICTV + i8E SORHS 6 5 0~7
4 | conflict_ssr4 OONALICTV | st SRS | 6 4 0~7
45 | conflict_ssrN1 OONFALICTZ | 25t sl28% 6 3 OPR PG 2R 3Y, 4A 5G
4 | conflict_ssrN2 OONFLICTV |+ 25t s(2eis 6 2 OPR 1RG 2R 3Y, 4A 5G
4 | conflict_ssrN3 OONFLICTV + st 5l2S 6 1 OFR 1RG 2R 3Y, 4A 5G
48 | conflict_ssrN4 OONFLICT7 } st 3(2eS 6 0 OPR 1°G 2R 3Y, 4A 5G
49 | detec_dbi DETECTOR DATA 7 - A S RAEN =M R0 [ER)
5 | detec_db2 DETECIOR DATA 8 - AL RAE =R R
51 | detec_db3 DETECTCR DATA 9 - T HSIE RAEN =R RO R
2 | detec_db4 DETECTOR DATA 10 - SRR AN =R R0 T
B | cycle_count 27| CONTER 1 - ES
| pre_cyc_time H 39| Zoj 12 - Z
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T2 | Wrolg Ay biE | el H 1

5 | pesfime 3| 13 - £

5% | offst fire st 4 - CFRINE Al

5 | ronpese N FX| 8N He 5B - PHASE HOLD 2 2 MRS 18
B | dinpgexN AEESA S 16 - PHASE OMIT H2is Uk AHS 18
G 17 -

(F342due] ITS dAZA FeaAR d4)

TE | HrolE Ay bl ] Bl o

1 inportt_ID ¢ ZE D 1 SAEE A X20| ofd AT 10 Ol
2 Tirre Sianp! Tire Sanp 2 MNEE

3 Time Sam? Time Samp 3 AHREE

4 Time_ a3 Tire Samp 4 A=

5 headkr,_resdl ol ok 5

6 header_tesdl? 5l ot 6

7 headker 1esd3 5l ot 7

8 header resci4 SiC ot 8

9 header rescd sl ot 9

10 | beaise o] Alol= 10 SRS HilstCole 2|

1= er chila User Dita 11~ _
a0 - Q0

@ DETECTOR INFORMATION UPLOAD

7 | waolz 3 T EEE
1| deeoOt sef DETECTOR 01 Fesened |7 -
2 | dtoOivder! | DETECTOROf VOLUVE ERROR i |e 1ERFOR, 0
3 | deeoOlooouer! | CETECTORO1 S ERROR i s 1(ERFOR), O
4 ﬂaedo‘—om—er DETECTOR 01 HIES: ERFOR 1|4 1EFRCR), 0EA)
5 | ceddl_dgt DETECTOR 01 DIGTAL & A} 1 s 1(25), oAl
6 | colecdt ardl DETECTCR 01 ANALOG 5 Ak 12 (259, oA
7 | ded0llopt DETECTOR 01 LOOP Akef 1 1 (%), aEAh
8 | octeddt cardl DETECTOR 01 CARD AJ%F Al i o 1(AJE), rAlat ot
29 | deeo1 o DETECTCR 01 Fesened P -
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TE | weolE Ay b | e g 1
) | ddecdivder® | DETECTOR 01 VOLUVE BRROR R 1(ERROR, 0L
B | ddedi ouer® | DETECTORO1 & BROR 2 1(EFAOR, O&4)
zo | BEOLPIONET | ceErR of wisie 2 H(EFFOR), O(A)
2| ddedl dgiR DETECTOR 01 DGTAL & 4} 2 T, Ol
B | dtedl_aei® DETECTCR 01 ANALOG 5 A} 2 (25, 08
25 | ded0l i@ DETECTOR 01 LOOP Akef 2 1(TE), O
26 | doteclcad® DETECTCR 01 CAFD A&t Al 2 1AIE), AV k)
5| dded0l_ca® DETECTCR 01 HEkRAR B - SR : =MARISoF K
HIERARE
- 7|El: FViEek 5 HiY
SARH L= ()
B | st o | DEECTCR HIERARH 5 |- AR = (3
2 | ghedl cocutimel | DETECTOR O BRARE & -
AR : SAAR IS0t X
' HeArt
7|E}: FTISo FAERA
W | el ooy ive® | DETECTOR 2 RSARE ® |- duit==
A | el Vot DETECTCR 01 k52 a - BRI : AP IEoF T
g2
i} 7lE}: FvISolmet
| e DETECTOR 2 2 |- Lri{ch
3B | ddecd!_salural DETECTOR 0t 8= m |- SR : BEE0%5
SELPE =MARE AL O BNE
- oF NNFT} WSEXIE 1 LY
ot 1Ty
PaEAp| & WSS ZAp| -
75 - 2o mE f2=
et s DETECTOR 2 sz 10 (Pl
- 7|E: 0 (Resenved)
ddedi st g 1 | DETECTOR 01 Z3fusREST 161 -
A7 : ZEAERES (- 10
- 2l 0
7|EF: £5H0-25 k)
5 | Bl | DEECTORR ZehiSREET 4 -
ddecsdcoutl | DETECTOROf ZEHPEFARY 8- Bt : 2RIZAD (INT 5) MBED
M0
- S| « S ZMARE ARISE]
FIRES ARKlo] SMEZ ¥ SIS
M s @ | DETECTOR R ZsppERARt 2 | - oFGAP- OUT 2 mrixle] st
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& dAAE DOWNLOAD

T | HpoE Ay g |3 (B X
1 COWRNGA plfime | RING A PHASE 1 2 AR 1 - @
2 | doANGA [R1fre | RNG APHASE 2 2 ARt 2 - @
3 | dWRNGA_Bfime | RNG APHASE 3 2% ARt 3 - @
4 | dWRNGA _pAlime | RNG APHASE 4 2% ARE 4 - €]
5 CoWRNG A rhiime | RING A PHASE 5 2 ARt 5 - €]
6 | coARNGA [Blime | RNG APHASE 6 2 AR} 6 - €]
7 | dWRNGA p7time | RNGAPHASE 7 2 AR} 7 - €]
8 | coARNGA pBifime | RING A PHASE 8 2 ARzt 8 - @
9 CONNGB pliime | ANG B PHASE 1 2 ARt 9 - €3]
10 | doWNGB_f2iime | RNG B PHASE 2 2% ARt 10 - @
11| dWANGB Biime | ANG B FHASE 3 2 Azt 1 - €
2 | dANGB _pAtire | RING B PHASE 4 2 AR 2 - @
13 | doWNGB (Eiime | RNG B PHASE 5 2% ARY 13 - @
14 | cWANGB [Silime | ANG B PHASE 6 2 ARzt 14 - €]
15 | dWANGB p7fime | RNG B PHASE 7 2% ARt 15 - €]
16 | doWANGB pBiime | RING B PHASE 8 22 AR} 16 - @
17 | dowoffsel ime CFFSET 17 - @

dAH B UPLOAD

TE | Wrolg Ay i | g | H 3
1 WRNGA plime | ANGARHASE 1 2 ARY 1 - &
2 WRANGA time | RNGAPHASE 2 2 Al 2 - @
3 WRANGA 3time | RNG A PHASE 3 2 ARzt 3 - €3]
4 WRNGA piiime | RNG A PHASE 4 2 ARt 4 - €]
5 WANGA hime | RNGAPHASE S 2% ARzt 5 - €3]
6 WRNGA rGtime | RNG APHASE 6 2 AR 6 - €3]
7 WANGA prime | ANGAPHASE7 2 AR 7 - €3]
8 WRANGA Blime | ANG APHASE 8 2 ARt 8 - @
9 WANGB pliime | RNGBPHASE 1 2 ARE 9 - =@
10 | WR\GB Rtime | RANGBPHASE2 2 ARt 10 - €]
11| wANGB p3iime | RNG B PHASE 3 2% ARt fl - €]
12 | (WANGB pifime | AING B PHASE 4 2% Alzt 2 - @
13 | wANGB rhilive | RNGBRHASES 2% AR} 13 - €
14 | WANGB p6iime | ANGB PHASE 6 2 ARt 14 - @
15 | WANGB p7ime | RNGB PHASE 7 2% Azt 15 - €3]
16 | WANGB r8tme | ANG BPHASE 8 2 ARzt 16 - €]
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CLOCK DOWNLOAD

TE | H0IE = i 22 I T
1 dow yeer YEAR 1 - YEAR % 100
2 dow_morth MONTH 2 - 1-12
3 dow day DAY 3 - 1-3
4 dow haur HOR 4 - 0-23
5 don nmuie MNUTE 5 - 0-3
6 dow sec SOND 6 - 0-9
7 | dowwindex WEEK INDEX 7 - 20, .., =6
@p CLOCK UPLOAD
= | HOIE Ay Hid 2 I L
1 Up year YEAR 1 - YEAR % 100
2 W morih MONTH 2 - 1-12
3 Up chy LAY 3 - 1-31
4 up hour HAR 4 - 0-38
5 w e MNUTE 5 - 0-9
6 Up s SEIOND 6 - 0-2
7 Up.windex WEEK INDEX 7 - 20, .., =8
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SPECIAL COMMAND

72 | HolE Ay Hjd Sl B 2
1| sudwn SHUDOM 1 7 DEASY] SHUDOM
o | feh ALAH 1 6 el Fof 715
3 fight Z=EIo] 1 5 =2 Hoi 715
4 | corfid CONFLICT Ak} 1 4 2% 28| 715
5 pessive 5l 1 3 T s
6 | CONLCTRESET | OONRICT RESET 1 2 o2 o
7 | suresEr SOU RESET 1 f Sss
8 | MuREET NOU RESET 2 0 ZRo 24
9 | Resened! Resened 2 7
10 Resarved? Fesenved 2 6
| oo SoRPIRIHOCorto) 2 5 DEASY = st gl
| gitek Sl Back 2 4 olais] Hof
B | peseot PHASE OMIT 2 3 SA] 442 Hjo]
| presshod PHASE HOLD 2 2 #A] K Hlof B4| S| Hof
15 adtive moce ZEHIo] ALt 2 1 BN Z4S Hiof
16 tirre left AIRH| Zeld 2 0 AR Hol 71
1o 24 By e 12 AEEO] 2 )
7 | ocortd o sl gt 3 - ol(f’]/ ; Cjio] 53 = 2a4EEE X[ Al
1
18 | HODOVT PHASE | HoLDOMIT FHASE - SUA| SRMRIEH S| 15
19 Fesaved3 Peserved _
2 (& ou 3N (4
%%H:I% 'En"a:é‘ 71 l’:}glor' %ﬂmﬁgﬁ A=
D | spbakooe Spil beck 22 Coce 6 - Hxpl= 2eixbl S 0f8| O 7fRo= S|
=] QIS Zioz mAjslDR MpleHisk
o2 X|HE| ALMZRDIE AR
s ] iEze SsAE [1 - 19
2 | miosppery | g8 S bk S 7 7| 18 g e
o 9-16 : Bing BIAK X - 8 34A)
o 15t BSA S (1 - 19
. S5 Sl beck S Diezd
2 | minorsp back s 7 6 18 Aing T
DL | stz 916 Bing BN X - 6 34A)
o 22 Pl 1 - 14
. SA| il beck X Ziez
2 | minorsp beck Il 7 5 81 Aing
PLEN | s § MR 8
) S5IA] Sl beck HE B2 SSNHS [1 - 16
24| minorsp.beck BAAL 7 4 1-8: Aing W
PLKEN | e 06 Bing e X -8 )
_-_7=lol- X"iAIH-]g_ [1 — 1@
. 78] il back B2 I iegst 7%
5 ) beck 7 3 18 Aing 24
i 616 B AL X - 8 3A)
" B TR 1
, SIA] Sl beck S8 =l
% ) beck A 7 2 18 Aing 314
e 96 Bing B X - 8 )
i . _;.7=Iol- :{AI&:H =2 [ 16]
] 5iA| Sl back X2 B
7 ) beck BCAR 7 1 18 Airg #4A]
el sp Dk pr SAlHS 9162 Bing Ak X - 8 8A)
TERE TN [1 - 16
. Z50A| Sl beck B2 Ay
3B ) beck IRk 7 0 18 Aing 3]
ML sty G Bing SAK X - 8 4)
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t | Ao L @Rlsi0-0kt 1AVG S| 2MG TX)
@R7E( DUALT), SINGLED) )
BT (DUSOIE-21S015H=GAP, 2=3PAl
2 fTein phase 2 - PSS
716l 5/43[2[ 1] 0 QFEAS(EN] -, B85
©) @
DA 22 3] AR 2t BN 1-63) DEISIgeoi=E Bt 102 2
AT RR{HIRIOls TR0 Bl TR 0o
2 MESD Qb A lssEs B4
3 | ddpres 71 6| 5 0 3 - e XIHIE)
7 5 ol 1 o{lf) CO000O0N(1) — 18RI D 2
olp) COXDICA —>38APEH Dl £
Fh oiP) Q0010165 — 138 25 DA
E4 oM
BT
4 reserved oplicn 7| 6| 5| 4| 3| 2| 10 4 - @ FSTRIA { OMGTA], MGRA )
* (resered) ®
5 | MR | ol ofel 3| s 5 |- | s - 88
fime. e ohes | e - | 3¢ preot 22 aioz Ak AR 9
5 e Mol DAL 23 7 6 ] 2lon ARISApIE 32 Ul
oo e Gop &3 M7k 7 - 3 (unit = 100 rmeed) gep time
s fiTe AR S ARR 8 |- | #0wi=10m
@ STARTUP CODE UPLOAD
wRo0lE o EENEE

=
1

DOAN.O'D DATAR} 521 34|

® HOLIDAY PLAN DOWNLOAD / UPLOAD

T | HolE Ay L] ZH H 1
1 holmorth MONTH{ ~ 12 1

2 hol_chy DAY(1 ~ 31) 2

3 hd_plani ALAN N1 ~ 10 3

8 rd_month MONTHI ~ 12 3}

B | oy DAY(1 ~ 3)) 80

D | ndpaN PLANNO(T ~ 10 ey}
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€& WEEK PLAN DOWNLOAD / UPLOAD

25 | weolg o R EE
1 parN PLANNO ~ 10 1 2ol
7 parN PLAN NO ~ 10 7 EQQl
DAY PLAN DOWNLOAD / UPLOAD
72 | wrolE | AW W | &l | 8 o
. 10 70 BNzt 17Me] SEARIEE OF0fRl ol
1 Paniod | FLANINCEX L 7|z 5 AxEeBo] st 2 W0 - 9
. 10 70 2 167He] SUAREES OISOl 2t
2 paied | AN INDEX ! 6 | Zan5 AlxiZeiol ot 2 w50 -9
4 10 74 St §7Me] SHARES: OlSofRl ol
3 ariisd | PLANINDEX ‘ 5| B AxEol ol B w0 -9
A 10 70 2R} 17lol SEARIER O[S0l ot
4 parinded | FLAN INDEX ! 4| 25 AxZ0) ot S w0 - 9
SR DOMNUPIEI= Zelo] 167} ARKE HER|S
- £ oz Lix
5 Eriry indext ENTRY INDEX 1 3 0 : ENTRYV#H ~ENTRVES
1 : ENTRYHO~ENTRY#16
S DOMUPEI= Z2i0] 167) ARKE HIER|S
. - = 3oz Lis
6 Biyime@ | ENTRY INCEX 1 2| AN TS
i : ENTRYO~ENTRY#16
&7 DOMUPEI= Z2ko] 167 ARKE lER|S
- £ yoz Lig
7 Bty inde3 ENTRY INCEX 1 1 0: BNIRV#H ~ENTRYES
1 : ENTRY#O~BENTRY#16
& DOMLPEE Zelo] 157} AZkE olE2iS
- £ woz Lk
8 Eriry inded ENTRY INDEX 1 0 0: ENTRYH ~ENTRYS
1 : ENTRH#O~ENTRY#16
9B | capmetyl | DTLANENTRY 401 29 |- | DB
[e¢]
B8 | e D@WW#@ 24 |- | Dbes
- 2D Bles
149--- DAYFLAN ENTRY #08 e
chyrlan e - | DBt
18 {#16] -
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FUNCTION TABLE DOWNLOAD / UPLOAD

DOWNLOAD

T Holg =i i el LI}
1 down_morth 2 ~12 1 -
2 down ey A1 ~31) 2 -
3 down iy d ool ~7ER) 3 -
4 donsathor | AEHAD ~23 4 -
5 downgatin | AlsHEO ~ ) 5 -
6 dwnedhor | Z2 A0 ~ 23 6 -
7 dwn_endnin | E2 20 ~ 5 7 -

BT &% L8
o |t |5 4 Sl o et I

6: S 7! ofet
) ) -

UPLOAD

T H0IS A i B | bl 2
1 up_month 2 ~12 1 -
2 U cay 241 ~31) 2 -
3 iy d 2ei:2edl ~ 7EQ) 3 -
4 wsathur | ARAQ ~ 23 4 -
5 st min AEHRO ~ 5 5 -
6 up_end hour S2M0O~23 6 -
7 Up_emd nin = ~D 7 -

FUNCTION (1 - )

1: Z=8Ho], 2: Exof
8 uobit fue 3: 25H0] 4: ARKI] 8 -

5: Z&H0|, 6: EHAHE &N

7 S
) 90 -
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@b SIGNAL MAP DOWNLOAD

TE | Hrolg Ao i g |8 2
47 BIT: LERIMAP-Q, AXFIVAPF
O3B AANG),  BRNG4
e
T | sodme ) MPINEX ‘ WER | gAY | ARA Y
ARING | 0x00 | 0x00 | OXFO | Ox00
BRING | 0x00 | Ox04 | OxFO | Ox04
2 | comsiz COVPRESSED S7F 2 EE doE 2|
3 | cmdda COMPRESSED DATA %%El okssl el 25
SIGNAL MAP UPLOAD
T oI5 e bl = I ]
== 040 : et VAP
1 e nome MAP 57 1 7 OF0 - AIRK VP
x= €0 : 2k VAP
2 ITEp._NOTTH MAP 5 i 6 OF0 - AXIH VP
== Q0 : Lt VAP
3 o | M ST 1 5 | ofD: MARI WP
x= 000 - ek WP
4 nrep_nome WP 5 1 4| ofD: AR P
== 0001000 : BRNG
5 MGromd | ANG 35 1 3| 0RO : ARNG
x= QOO : BRANG
6 MGrond | ANG 5% i 2 | ORI : AENG
z= 00O : BANG
7 RGromd | ANG 3 i U o0 - ARG
x= 0O - BANG
8 AGromd | ANG 3% 1 0 | GoRicy : ARNG
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@ FLASH MAP DOWNLOAD / UPLOAD

2 Brols Ay e s Ld
1 veh sl VEH OF SR 1 1 _ gimﬁ%:@?ﬂ%
2 perd ssrt PEDCFSR 1 2 - gig;‘g;;fﬁdﬁ&

3 veh 32 VEH OF SR 2 3 - g ?;NH%% Y%:g F*%
4 ped s2 PED OF SR 2 4 - %;g;ggbdﬁm

5 Ve 53 VEH CF SR 3 5 S mﬁ%‘(‘;}; Yeou fizh
6 ped 553 PED OF SR 3 6 . %g g;‘g"aﬁd Fach

7 ven ssi4 VEH CF SR 4 7 - % m%‘% Ygg& H}%
8 ped sv4 PED CF SR 4 8 - %% 1%]% Fesh,

9 Ven s35 VEH OF SR 5 9 _ %mﬂﬁ@h Y%I{%gq H%
10 pedt 55 FED OF SSR5 10 - g g;}‘g‘ad:ﬁd Fesh

i Veh 96 VEH OF SR 6 1 S Potiatii-cild-d8
12 ped s PD CF SR 6 P B g g::mEW&FHi Aash,

13 den lere TR Al ) - 0:21:8

" flesh e Power ON FLASH TIVE 1 - | oBEIR EE VNS
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@ DETECTOR CONFIGURATION DOWNLOAD

T2 | uog | A TR T
0:1&18 1:40x18
: 28 3: B=353t
1 delec e DETECTOR 01 Tye f - i: htnoa\Enc . T%‘Aj
6: 7IEt
15 5: 88
decdred | DETECTORO! 28t 2 2:8 6: e
2 - ore B 7:
4: M 9: 84
) HriMoz e H2| (m
d o -
3 defec locdt DETECTCR 01 o 9] 3 PP - 1
4 deledt lare DETECTOR 01 o %i= 4 - | zopozbe 1-p X2
1eEE 20 s
5 odecpupcse | DETECTORO1 8% 5 - | 3oy 4: 2ol
5: Ze(M o7 6: 71t
. ANGA: 1
6 defed_ring Arg 6 - RNGB: 2
AP N8 A (1 ~ 8
7 Cetes prese Prase 7 - PPz Al gl
(AXM 9z P AP = HEsiA| 29)
814 - DETECTCR 2 EofE 814 -
2‘”... _ 2‘” B
or7 DETECTOR 31 Gjojed o
218 B 28 .
1 DETECTCR 2 HolEd o
@ DETECTOR CONFIGURATION UPLOAD
T= H0lE Ay b Ef | B 1
- - - - - | DOAN LOAD DATA F 52
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7] #AEALEF databasest FA XA A B databaseE TR A A ET) o]
W 927) FZF databases MEAF ARE #dtoJof 32 E dynamic

(t}) WISDOM Database Data Dictionary

WISDOM <= /g3 AHE 3 755 e Uy 43 2 o8 &
3+ WISDOM Az A oj7] &84 S3& 938t WISDOM Data Dictionary & 7l
ekt A AEEHes daFd AEHE MFEY AT E (Local/
- Jesteo] FAdF A Data Packet A AISO/TC204)0] A3},

i

®,
&
=
mlo
r-|m

2% XML 7]8F Database scheme 7H¥F %Ft}. Data Dictionary+
AEAoZ A MY Foln 4 2 RAZA S AAstofof g,

(2}) WISDOM database 37} A A

WISDOM Database & ZgA A dojx ¢ - FH WHFE ALl o=z
A7) o] A2 Databaseg] A &<l HAAA e Y& AlEdoH B

r&ﬂ i)

S 48t 53], Networket 718 Database?] ¢34 AnE 93
CORSIM RTEE °l&3te] 37he AAgo. of#] aYelA R0l BE AR
o] Aeoj7le AHIAEY HARE
g, o]E 98] A Network GeometryE ¢ &3to] Network A D
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]
&

o

®aage
@
.S

%,

uuuuuu

AT 1 e—
A2 2: smaswa

<32l 3-34> CORSIM RTEE o|&%t U ES 3 DB Test 74

Ch nelE L e

WISDOM ®HAEE AzAogdne S <F 3-26>3 Zo] & 7709, o]

& 2aAE EA wEt ALA 7] vk(event based)# Al 7F7]¥H(time based) 23

A z2yzy 470 9F 37ME FEET. ol T Az AY EAL HAUE FRAHE
AR EEZ AFR7L5E A2 2 7HEEE At b2 EAQL wdsith a2
A ZEE Az A §xo mgl ARl WISDOM o gAHE 2 770 25

Aol GelEel APRE SAL <a¥ 33553 2o £ F AT

<I 326> dMSXz Melderd WISDOM MsHL2|E &2

= N S=DS I MESAZE AAAZE 72 HE «12lE
= aof Z4-EH 0o
ST S Xtz of

Level 1 APAZ| gE SAA|ZE HE HAMH o
TsHEMSHN

(SR mALR)
sHSMSTHA

k71270l A 2] (A STLRR)

Level 2 F217] 4t

ZAMAIZE HE Cycle Free

S A| 7T EEA O
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I 327> =g WISDOM M EHo dnelE SHEMEE
T2
zst | ms symiz ge as
Abf | At "
1. Acyclic Operation ) 1. Cyclic Operation for Progression Cycle Free
2, cHHEXAH =238t (marginal delay |2, cheFst H]o{ﬁé,t HE Jts-odp =
minimization) & 2f —E3lA|Zk7|BF Al EH 0
oyup |3 BAlEA A T%i 2 XA S Hoj —X|#| %) A3} ® o]
2T mewaen HERy -Hd57|5 Hohst Hof
- HA2MH
3 slAlzAM DY
H
| 1. Acycllc Operatlon 1. Cyclic & Acyclic Operation <5
z 2. HRMEXNH =43t (marginal delay - £5 #ojZ (X oj25a)Zs Hof 7
minimizatio) & 2¢ 2. APDRHYX| A 2oiMat =8 _
51 | SY |3 dADA HE2H - Node: simAtZ S& 2 (Holz2
(RjASM T AN ¥E) - Link: Link 22 DAt2 229 B2 )
| AZ -t ZF ASHo (EMuER A5
_7'<_ X ak 7&-{52.)
2t 3 sATAM I 8 HER2Y
= 1. Slﬁ;nal Preemption 1. Signal Preemptlon
-ZIGRIEF call ZHX| Al ZIZAMZF -ASRE call 24X Al ZIGAHE
Zalaisk tjAb M signal interruption Tiutsk o AF ME phase insertion
213 {no hold other phases) - phase sequence holding
2. USRI et 2 BRI MA o Mzt
A3 dAM DY 3. #HAl=A INeA
- phase sequence holding with a phase | - phase sequence holding with a phase
interruption and insertion interruption and insertion
1. Acyclic Operation 1. Cydlic & Acyclic Operation
ty| 2 Zalg 39 gof H2 M “Zg - &8 Hoj =HEF o=l
-174 fink: CHY1&E F A 5 2k 2. ZeE 39| Fof w2 MEMH
zzk | 24 old link EWE*PI’L 2t 2ohat |17 ink Ci7I2® 2|45t Met
{marginal throughput max1m|zat|on) -270 O|At link: EFe |E3'_}I,I_EE'-E ES
=3} Hef (marginal throughput maximization) X 2f
3. AN DH2Y 3 AlEM INEH

1.

Acyclic Operation

1. Cydlic & Acyclic Operation

= of - =& HojZ HE - Y Mol =EoiZZE/Ze
= - ARSHRIALZ HA|K| O AlA] 2. StRIXIZE MoHOMEF
arst |2 SHRUAER MSH A=t -EH7I5“Eé 2|23t MEf
o —EH715"% st M2t 3. sHruAtz °4/\I—-A1 HE2d
ubpy |3 SHRIXLE SAImA E'io-i—?é - SERAR A=A DEH2Y
3t -l EIAE HAITAH TH2Y
1. Signal Preemption 1. Sl?nal Preemption
2. ZIEXFE""MHM ek BRI call ZX[ Al A
—._.-;‘7'%_ call ZEX| Al ZIgx2: ZTlgieer tiaf S phase insertion
Zl& Tlgidrek o4t M5 signal interruption | - phase sequence holding
) {no hold other phases) 2. ZgrERMAR0 HE
AEF 3 sAlA DH2H 3 A=A I RS
-phase sequence holding with a phase | -phase sequence holding with a phase
interruption and insertion interruption and insertion
| 1. Acyclic Operation 1. Cyclic Operation for Progression
2. CHAMSXH F A3t (marginal delay  [2. Clerst MojXar MR Jis-o7 &
= minimization) &2k -S8A|IZ7| 8k AlSH O
213, AN HERY -X|H = 231 ® o]
st . ) . -o187|5 zchst Ao
Dynamic flashing operation 3. BAl=A IHEH
= | B¢ HlZEHFZ2hat 3¢ HlZzsH{FZhat S
2L | Al
- | 72z HlZ3HF7ha Y H|ZsHFZha s
AHgk
¥ 129, 2 AsEAdAE, 3 dAed
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W5 43 o9 A5 Fg NERA SAYFEES 0

SHEII0] ==491
N HAREASRIO] ]

SHARF IR0
2L ks S2j|o 2SA

F=r =

A=/ IBAIRZE

XiEEE|

B
g0

— : 7IE JZAe)7)

Acyclic(nSHSLSHI) - - WISDOM AIZA0}7)

EZII0] HIXE2Xof

<a® 3-36> Z LnB|FY S 2 X

olgld WISDOM 7B daelFdl e AR A2 ofd @AM 3
g - AAE Ak 1AM E AE daEFed A g dANeH, 294
Mo Xe 2t gaeFe] 8L A=, old did ¢As dAE A

=
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2. EallotdaHol & ZigAz NS o

b AEHA Zeflotzd8Fof @ X E A of

(1) 71 &g
o B dAFoAe AFe] NsuwAz [ Al AZHAFLZE Q13 dAY
£52 Q3% A XA (Stopping Distance, X,),
Z1 4 A 2 (Continuation Distance, X;) 2 &34 ¥ (Clearance Distance, X,)

- AFAASE v, AAGAIZHPRT) tppy BAREEL, THIE
]

j
A FUFU O Fole W AEwA A AFe] ANAYE Ge3) 2

S T RECOC R
L=y+R S AFo] dAsA AEnA2E E3Y v

3 2

(=]

2 2 b
4P
k1

ox il
Lo
=O{=l
N
2
>
ol
=
>,
&
oft
l-»O
=1
N
i
™
iR
ot
flo
o
N
b
filo
=
i)
N

5) ITE Technical Committee 4A-16. "Determining Vehicle Change Intervals”. Institute of
Transportation EngineersITE) Journal, May 1985, pp.61-64
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Dilemma
Zone

Can Stop Can Clear

A

X

»

2

<% 3-37> "Helot7d Vg =
(Xt=: Alzuxt2 o gaopzh A DAL I, 2001)

Avirzkst §ATRS AASd £AAT oA

=]
=
AL AAFA NE & UAEE HF 9 ¢ X (Safe Decision Location; SDL)

1
= {tPRT+m+{E(W}+L)} (3 9

o] A 9w 3ol FAAZIyE ITEoA AAF 1%29 PRTS 3.05
m/sed ] FAZEEE o 48 HS 60kmhe HIEE TN o 40
%, T0kw/h e F 45% 2211 80kw/h FelHE oF 50%9 FAAL
o] &7 ¢

2% @A AR 3029 AEWAFAE 4584 RS v geF
7 S8 AENA A ADSE 2 AAE LT AHY FRANE A
e A

o A& v, =25.8m/sec(93km/h)

o FANT HAL AT JEBEE : vy,ep = 12.5m/sec(45km/h)

J
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o AR AXU-G AlZHippp) © tppr=1.0sec

o AX 7A&E . d=3.05m/sec

AAATF ¢ =0.0sec

comd
o AR FANZL ¢y, =30sec

o wREHY 1 A 1 Xpy =152m(BFHE 1)

o =HdH Y 2 YR X, =135m(F AL X))
=9.12sec(F A A7t o] )

o Aej7] 7] AAZ T,

init

o AL YA £EE WARE DY

MBE g8
H-DBRC P
= i
CUEE GRS - =
B-DSRC DIEgLE RF-DSAC ASE
B-DERC HSE
fF-OBAC THENLE

AF-DSRC AEE

ua
o
=
i
-
[~

<12 3-38> #H
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@ <¢HH 474 $1 X (Safe Decision Location, X, )
o Ao dutAel NFZWAE FAAL 322 ©x mwazd AYs= 32}
Fo £27F 4k/hd o, 2ARTEE AAS 7 T A
o oA AEuAR W JPste F%9) $=7} SHhRd BE WAZ D
At AFSNAE FAAZ B A dEulie WA JEAol =t
= As dr
o GmFE AAS7] A dAAAAXNE HUFgoE FopFolof &
m, 4714 Age AYAF £ 85% EE 5% £E2 FolF ook
g
,UZ
Xsafezvmax'(tPRT+tcofnd)+W (}_:‘] 5)
7] A,
X,ope: 8A ?};ﬂﬂ 3] (m)
VUnax * _]_Lj]-i tﬂél\— (m/S)
tooma ' SAA Oﬂ/\ 7}(3_)
d: &=

yreqd = tPRT+ (%) (’—\1 6)

@ =WeteHY 29 $9x ZA(Determination of Roadside Antenna 2 Location,
Xpaz)
o AYAF HAEE(v,,,) FAZAAX G AZ A7 ZRE W FX 7]

AAANZ(pmg) & 71Vt 2 W E Y] HAYAE o2 o
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2

=)

Xpasr = Vmax’ (tPRT+ tcomd) +( 2%d

A7
=X, +

safe ( Vmax comd)

o ®t

H

L Az Ael7)eh ANAEAE FAADAT] BARA FETHE, =EY
e ARZAAAS 2 AHY

—im&

£
it

—
£9

, Xpap=135m, v,,,=93km/h(25.8m/sec),t =03

v}

- BARANRE T BN TAY

gl ANEARZ AE A AL gy )
ANAER AANA A A ADA )
- oY% %

h 84

NAY BN AANTE TABAE FeT 28

Cooma =tra— Tl (2 8)
o xHetElY 19 Y& w=wctelY 29 ol X3 o)l AHFE AA
ste] apeko] B utte 23RS W AuE € F AUAEF THEE JF

@ %717 A7t A7 (Determination of Warning Initation Time, 7,;)

o ZI7IZIANNLE Ao A7) FANTAH o] de] A3HEA HMIAFEE

o ZAATAZE Axel FAADT Ak} 94X BAANN 2AE

HctH Y 19 YA 45km/he) 71REEE AAR ]

(X _X; GSC)
Ty = S0 (21 9)

Y
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k=]

shof of

A~
S

g1} A3 @A (Roadside Equipment Warning)

=

n_AlO
o
B
ﬁo

™

17

7

&

L2

ERQH VY =

T
T

A 7]

- Az

el
~

Az oA A

29}

7b 2¢ w7t

Hd w o) ANAH(Trar, Tra)NA =54

0< Tras < Tgpar < T

=
[

o,

G

H
J_HO

faay

e

A g

]

bl Dem} F1bel

A4ks

Tt B8

o
<
=
4
—
o~
<
o
Eed

2ot Z8H0 JHE

<78 3-39>
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KXpaz Xtrar

tpar = m< Trso (2 10)
Xpa1 ¢ RSE174A1 S A& (m)
Xpao + RSE274A19] A€ (m)
tpar - Aol RSEld] E&ste] RSE27HA] 2@ Al 7H(sec)
tras © Aol RSE2¢] E&ete] X M7HR] ZA Al 7k(sec)
Tpay @ BAEA S o] F RSELNNA AaFo] HAE A Z(sec)
Tras - BIEA 3L ©]F RSE2A A3Fo] HAH A Z(sec)

R
0,
£
<
[\]
rir
_>"I_'4
o
2
i)
v
=)
{4
)
fllo
ol
A=
ol
k)
kI
i
a0
it}
(g
av
=}
N,
=2
o,
ki

|
ol
ki
i)
o,
o
N
=
N
2
od
A
>
=
[0}

14), 0< Ty < Tpay = T,

nit

@ 0< Ty = T

nit

- A3 A8 1 Tpup Tpao(FABAZE o] R), 0< Ty = Ty < T
Xpaz ¥tpa
AT EE = T
Az (XRAI_XRAZ) a2
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- AT AAAZHESH : GAFLE ALA 1S S
A1 A F: F L0(tppy) T BF A&E
- dueE

~If, T, < Tgus: No Activate
If,0< Ty < Tpuq < 1+ Activate but No Beeper

init

Xpaz Xtpa
- If, . _hA27 PRAL
/ L (XRAI _XRAZ)

- If, Tpyo <0: Nosignal

< Tpys ¢ Activate and Beeper

@ ¢2aF &4
@ T ZAHW wHte o 20 BB 93

O =Wt Y 13 28 ASHE T 100msl Z countdt

-1 : =FctH U1 AFo] =EPS u, A3 Atold dRr|E A3
AAANZH(Tra1 AR

®@-2 : =HQtEIVe Aol 23S w A Aj7ro] oy FAIFE §lo]

ARE wf, AAAZH(Tra1, Tra2)¥ =W EH

=

@
u
&
=
-
o
o
it
[‘E‘
(2
Rl
2
L
i)
N
rr
onl
-]
dlo
o
Bk

o dFo 8" dugF WIS U2 <E 3-14003 2
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<¥ 3-28> ©H HMILdue|F W

=0 Xstop XRA1 XRA2 Tinit 1RA1 tRA2

aom | ™ (m) (m) (seq) seo) | (seo
93 258 1349 152.0 135.0 9.12 0.66 523
85 236 1149 152.0 135.0 9.12 0.72 572
80 2.2 103.0 152.0 135.0 9.12 0.77 6.08
75 20.8 N7 152.0 135.0 9.12 0.82 6.49
70 194 81.1 152.0 135.0 9.12 0.88 6.96
65 18.1 718 152.0 1350 9.12 0.94 7.46
60 16.7 62.4 152.0 135.0 9.12 1.02 8.08
55 15.3 537. 152.0 135.0 9.12 1.1 8.82
50 139 456 152.0 135.0 912 1.22 9.7
45 125 38.1 152.0 135.0 9.12 1.36 10.80

Lt 1EHA Eeaflot Z48Ho @ A

e
Rl
I a8
oy
x
2

rr

N&3) wAD oz Agstelor Bk n FAkD Yk

- 149 -



<33 3-150> gaotEo dE=2 o= 4

714, Va A2 HEZ YA A HFFP L5 (m/sec)

Vgo: nx2 FHA] AFF P4 % (m/sec)

1 = (m/sec2)

0Q

of

i)
N
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e AR} AHAAY A (m)

]
R> 7 (2] 12)

A7) A, w: A2AE E(m), I AFFZ4°](m)
qgkek ZpeFel £k Wyl glvta JPgetE (A 1D (4] 13)3 2ol '3}

= A
g = Qi)

Ve €

e 4~ ]
V> 7+ 2(d+Gg)+Va 4l 13)

)= ITE (Institute for Transportation Engineers)o]x] #A#3dt= A

NEWHAZE
Z(Signal Change Interval(SCI), & Y+R< (4] 14)¢} 2t
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static const double RADIAN = 0.017453292519943295769;

static const double HARF_PI = 3.141593 / 2.0;

static const double RADIUS_EQUATOR = 6366707.0;

static const double DOUBLE_SQRT_RADIUS_EQUATOR = 81069916047698.0;

//GENERATOR DISTANCE
double CALGORISMDIg::GetGPSDistance(double latl, double lonl, double lat2,
double lon2)

{

double var = O, dd = 0, mm = 0;

var = latl / 100; dd = (int)var; mm = var - dd;

double radian_Latl = RADIAN = (dd + mm / 0.6);
var = lat2 / 100.0; dd = (int)var; mm = var - dd;
double radian_Lat2 = RADIAN = (dd + mm / 0.6);
var = lonl / 100.0; dd = (int)var; mm = var — dd;
double radian_Lonl = RADIAN * (dd + mm / 0.6);
var = lon2 / 100.0; dd = (int)var; mm = var — dd;
double radian_Lon2 = RADIAN * (dd + mm / 0.6);

radian_lLatl = HARF_PI - radian_Latl;

radian_Lat2 = HARF_PI - radian_Lat2;

double x1 = RADIUS_EQUATOR =* cos(radian_Lonl) * sin(radian_Latl);

double y1 RADIUS_EQUATOR = sin(radian_Lon1) * sin{radian_Lat1);

double z1 RADIUS_EQUATOR * cos(radian_Lat1);

double x2 RADIUS_EQUATOR # cos(radian_Lon2) * sin(radian_Lat2);

double y2 RADIUS_EQUATOR = sin(radian_Lon?2) * sin(radian_Lat2);

double z2 RADIUS_EQUATOR # cos(radian_Lat2);

double d sart((x1-x2) * x1-x2) + (yl-y2) = (y1-vy2) + (z1-z2) =

Il

Il

Il

(z1-22));

double theta = acos((DOUBLE_SQRT_RADIUS_EQUATOR - d = d) /
DOUBLE_SQRT_RADIUS_EQUATOR);
double distance = theta * RADIUS_EQUATOR;

return distance;
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EE Xstop XRA1 XRA2 Tinit tRA1 tRA2
m/sec

(km/h) (m) (m) (m) (sec) (sec) (sec)
93 258 134.9 152.0 135.0 9.12 0.66 523
85 23.6 114.9 152.0 135.0 9.12 0.72 572
80 222 103.0 152.0 135.0 9.12 0.77 6.08
75 20.8 N7 152.0 135.0 9.12 0.82 6.49
70 194 81.1 152.0 135.0 9.12 0.88 6.96
65 18.1 718 152.0 135.0 9.12 0.94 7.46
60 16.7 624 152.0 135.0 9.12 1.02 8.08
55 153 537. 152.0 135.0 9.12 1.1 8.82
50 13.9 456 152.0 135.0 9.12 1.22 9.71
45 125 38.1 152.0 135.0 912 1.36 10.80

(b gaET AWAe GneE B 49

o A% F3 H=E(4bkm/h~8km/h)E 10km/h 9 E =RAHY FI4A

F43, 23dRoAE AEE A2RS AAER dA st 4 FARA] 4
Agole el ANFAHL AA HEIAANN ARFTHAT 3REEAME 194
WISDOM Az AojAzde] AzAA7IHES A4 Z2@dFAMY A=
Hrisly) s % ANEH7E AvEle A wet AAND 74 HAE T
NEANE B HrA olEdA APttt dF AFA/tE TR TA
o 3719 w28 Yoz ste] AF ID 7|wke] F77e Az Aol Cycle
Free @ AlA719 A3 A 01¢] AT A 0} DFAF A0, D7zt
SA) 2 Artsdth. @F HIMlE 74 2 u
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ent obu>1>:id-90064E2h into ANT #1, 2006/03/23 11:24:16:8660

Tx1:Status >00h>, Rx: Remain Green Time>24 sec>

Tx1:Status >00h>, Rx: Remain Green Time>21 sec>

Tx1:Status >00h>, Rx: Remain Green Time>18 sec>

ent obu>1>:d-90064E2h into ANT #2, 2006/03/23 11:24:26:5720

Dilemma Warnning!t!!

Tx:Event Seg>00>0BU>3601000000007509>:|D>07>Cls>03>Typ>01>Lan>00>Spe>007>
> g2 ZMMSAZI0] 18EYm, 7Km/h =2l X2ko| ZHA|Sof Eajol 20 LA
Tx1:Status >00h>, Rx: Remain Green Time>15 sec>

ent obu>1>:id-90064E2h into ANT #1, 2006/03/23 11:24:30:1740

Tx1:Status >00h>, Rx: Remain Green Time>12 sec>

ent obu>1>:id-80064E2h into ANT #2, 2006/03/23 11:24:31:3590

Tx:Event Seg>01>0BU>3601000000007509>:ID>07>Cls>03>Typ>01>Lan>00>Spe>061>
-> 52 SMAMSAZI0f 12Fdm, 61Kmh =2 Xl2ko] AHX|=o EHaol 37 ¢S
Tx1:Status >00h>, Rx: Remain Green Time>09 sec>

ent obu>1>:id-90064E2h into ANT #1, 2006/03/23 11:24:34:5030

ent obu>1>:d-90064E2h into ANT #2, 2006/03/23 11:24:35:4200

Tx:Event Seq>02>0BU>3601000000007509>:1D>07>Cls>03>Typ>01>Lan>00>Spe>079>
-> 52 ZMASAIZI0f 9xlm, 790Kmh & =2l A2ko| HAI=o Ealot A gisS
Tx1:Status >00h>, Rx: Remain Green Time>06 sec>

ent obu>1>:id-90064E2h into ANT #1, 2006/03/23 11:24:37:5190

Tx1:Status >00h>, Rx: Remain Green Time>03 sec>

ent obu>1>:d-90064E2h into ANT #2, 2006/03/23 11:24:40:1300

Dilemma Warnning!!!i

Tx:Event Seg>03>0BU>3601000000007509>:ID>07>Cls>03>Typ>01>Lan>00>Spe>028>
-> 52 SMASAZI0l 32, 28Kmh HEe| X2ko| HX[ S| Hajol 3 gt
Tx1:Status >00h>, Rx: Remain Green Time>00 sec>

ent obu>1>:d-90064E2h into ANT #1, 2006/03/23 11:24:43:3250

ent obu>1>1id~90064E2h into ANT #2, 2006/03/23 11:24:44:4500

Tx:Event Seg>04>0BU>3601000000007509>:1D>07>Cls>03>Typ>01>Lan>00>Spe>064>
> HE2 SMASAZI| OE(SMASER), oiztes FA

Tx1:Status >00h>, Rx: Remain Green Time>00 sec>

Tx1:Status >00h>, Rx: Remain Green Time>36 sec>

Tx1:Status >00h>, Rx: Remain Green Time>33 sec>

Tx1:Status >00h>, Rx: Remain Green Time>30 sec>

ent obu>1>:id-90064E2h into ANT #1, 2006/03/23 11:26:42:5040

ent obu>1>:d-90064E2h into ANT #2, 2006/03/23 11:26:43:7270

Tx:Event Seq>06>0BU>3601000000007509>:|D>07>Cls>03>Typ>01>Lan>00>Spe>059>
> &2 sMMSAIZI0] 30EAUm, 5o0Km/h S5l Xlzto| HX|=of Eaol AT g8
Tx1:Status >00h>, Rx: Remain Green Time>27 sec>

ent obu>1>:d-90064E2h into ANT #1, 2006/03/23 11:26:48:0680

Tx1:Status >00h>, Rx: Remain Green Time>24 sec>

Tx1:Status >00h>, Rx: Remain Green Time>21 sec>

ent obu>1>id-90064E2h into ANT #2, 2006/03/23 11:26:51:6350

Dilemma Warnning!!!!

Tx:Event Seg>07>0OBU>3601000000007509>:ID>07>Cls>03>Typ>01>Lan>00>Spe>020>
-=> HE2 ZMAISAIZI0l 21F UM, 20Km/h SZo| Al2to| HAX|=of Eajlof AT 24y
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3-32> daiot 28 Hof =& ooy 24

Remain Green Time(s) speed(Km/H) Dilemma Warning

30 59 -

18 7 Warning

21 20 Warning

12 61 -

9 25 Warning

9 79 -

3 87 Warning

3 28 Warning

0 67 -

0 64 -
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TT+ T <1 o9, 13710 53
1< TT+ (T, + Cycle) <2 o9, 2571 53

2 < TT+ (T, + OQyde x2) <3 o9, 37| &%

(<}

3< TT+ (T, + CQydex3) <4 o4, 477U 57}
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L S0 MElA HEAH

FAgevt Aulz AFAFe A AuEed 208 SP8 ARE Aue
2 2ASAT dAn Auls 549 3T 2008 292 o, 8 A
2 el AYste Aol W AVH o|gth o= FW AFe] 3% ¥ A5
AN BA 52 zeEdoksts A AYael Aokl 997 AEog

(1) AyEle 1

o FHLHn Aul2 A

gt T3] AdEHAE =
W2 JAAY F ASoleE AR AT

T
B

o off FEst o] 1 AUt ygton, AUEe SN AF &Erb yo}
2ut 7ol AYsteE A 23 v glde
<E 3-36> ALzl 1 sHEAAE ZHo)
5% LA WAL ol S 2 MExZ | "Xz | LCDY R
THoA|ZHsec) | &O{AE[(m) | ZtsHEl (M) |28 % =(km/h) (m) EE05
1 14 132.4 94 24 14 A
2 6 114.8 42 25 14 A
3 11 1237 55 18 9 A
4 5 120 25 18 9 A
5 10 125.4 50 18 9 A
6 9 76.8 45 18 9 A
7 19 1152 114 21 11 A
8 17 118.78 110 23 13 N
9 3 795 24 28 17 A
10 16 115.3 112 25 14 A
1 5 38 35 25 14 A
114.88 75 18 9 A
14 14 114 98 25 14 A
15 13 118.1 78 21 11 A
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16 5 114.3 25 18 9 A
17 12 78 60 18 9 A
18 12 110.8 72 21 11 A
19 7 95.6 56 28 17 A
21 3 123.2 10 12 5 A
22 733 36 21 11 A
23 1 78.99 77 25 14 A
24 79.3 63 25 14 A
25 7 79.2 49 25 14 A
26 774 20 18 9 A
27 13 125.4 104 28 17 A
28 5 67.5 30 21 11 A
29 9 90.2 72 28 17 A
30 5 94.3 30 21 11 A
31 12 98.5 72 21 11 A
32 4 88.4 32 28 17 A

AR 5 LCD 31
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0 [/ HERZE . A
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o ofe} EAANY ol AF AFAE AYew, AFFA B T AT
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<E 3-37> Aluz|e 2 #Hydd 23
52 WALR DAL= =t S 2t _A| xek | "@XAHE LC_D?;4 il
FHo{ Al ZHsec) | EoiAEl(m) | ZtsAZl(m) |2fH=kmh)| (M) ZE0F

1 9 122 90 36 26 A
2 5 121.01 45 32 21 A
3 4 115.4 36 32 21 A
4 6 108 90 54 50 A
5 4 66.7 56 50 44 A
6 8 85.3 80 36 26 A
7 4 68.9 48 43 34 A
8 11 116.3 99 32 21 A
9 8 114.2 72 32 21 A
10 7 117.7 105 54 50 A
11 3 56.7 33 39 29 A
L =
A
14 8 1135 72 32 21 A
15 7 99.3 63 32 21 A

17 9

¥ AR 2 ICD A3EZ O/ ARAFT : A
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(D) AtE e 1
@ BANL 57

o Al}E) 2 12 IR-DSRCE %3 ¥ojF EYA ARE 24N 53 72

e A9
o The Ft o|EFY WBE nelF

<X 3-39> o=

3
I
I
fol

HS 0] ®

&)
®
G)
©)
Q@
)

o
o

o 7} o BFE FANTLE LT 2L

- 0¥ oEF

<ZE 340> OH ols&F =8 =
TE AX[AIZ SYAZHE) 2D Fx(km/h) T+ Ty,
15 01-04 00:25:12:000 42 58078743 29.57 0.34
24 01-04 00:42:41:000 17 93493609 73.05 0.14
29 01-04 00:57:36:000 88 109220242 14.11 0.71
33 01-04 01:15:04:000 94 6846744 - 1321 0.76
37 01-04 01:22:32:000 100 70329860 12.42 0.81
38 01-04 01:22:54:000 34 19038808 36.52 0.27
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54 01-04 (02:37:33:000 61 70596453 20.36 0.49
58 01-04 02:50:26:000 16 107555143 77.62 0.13
73 01-04 04:12:34:000 102 106124341 1217 0.82
74 01-04 04:22:39:000 30 9598560 414 0.24
77 01-04 04:40:33:000 69 5584178 18 0.56
79 01-04 04:42:26:000 36 36934736 345 0.29
81 01-04 04:51:12:000 26 40075529 47.76 0.21
83 01-04 04:52:32:000 30 2634069 414 0.24
85 01-04 04:57:14:000 76 3422085 16.34 0.61
86 01-04 05:00:20:000 30 133 4.4 024
87 01-04 05:00:28:000 32 113 38.81 0.26
88 01-04 05:00:31:000 29 102 4282 0.23
89 01-04 05:00:39:000 29 128 4282 0.23
90 01-04 05:01:36:000 48 53647191 2587 0.39
AN 01-04 05:12:02:000 86 115 14.44 0.69
92 01-04 05:22:38:000 60 42235269 20.7 0.48
106 01-04 06:05:04:000 32 42047348 38.81 0.26
113 01-04 06:15:37:000 a7 43018498 26.42 0.38
126 01-04 06:27:17:000 85 50615175 14.61 0.69
139 01-04 06:40:01:000 83 21300273 14.96 0.67
142 01-04 06:42:34:000 114 74590313 10.89 092
167 01-04 06:55:20:000 30 41129014 41.4 0.24
168 01-04 06:55:37:000 31 8591472 40.06 0.25
173 01-04 06:57:41:000 35 23205443 35.48 0.28
174 01-04 06:57:59:000 31 5795972 40.06 0.25
192 01-04 07:10:04:000 110 37909908 11.29
193 01-04 07:10:11:000 110 2294933 11.29
203 01-04 07:15:04:000 152 21066007 8.17
204 01-04 07:15:16:000 56 58859812 217 0.45
215 01-04 07:20:13:000 33 23232848 3763 0.27
217 01-04 07:22:45:000 101 20014745 12.29 0.82
218 01-04 (07:22:52:000 34 54813844 36.52
228 01-04 07:27:39:000 125 23278183 9.93 , -
236 01-04 07:32:51:000 68 76048789 18.26 0.55
244 01-04 07:35:03:000 115 6566758 10.8 0.93
259 01-04 07:40:33:000 31 40899624 40.06 0.25
263 01-04 07:42:35:000 95 56767240 13.07 0.77
264 01-04 07:42:55:000 33 1066788 37.63 0.27
272 01-04 07:45:06:000 95 5341590 13.07 0.77
274 01-04 07:45:28:000 36 35139846 345 0.29
283 01-04 07:52:47:000 27 23353445 46 0.22
289 01-04 07:55:03:000 92 59872400 135 0.74
290 01-04 07:55:05:000 147 55023144 8.44
294 01-04 07:57:33:000 119 108552851 10.43
295 01-04 07:57:51:000 25 19956057 49.68 0.20
305 01-04 08:02:36:000 118 86122642 10.52 0.95
0.68
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