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( SUMMARY )

Purpose &
Contents

1. Research Purpose

Technology development has been focused on collection and providing of
parking information even though the government has been effort in the
Korean R& program for solving the parking difficulties. So, congestion
problem of parking lot exit has been still severe due to the old payment
method such as parking fee collection by manpower .

Citizen’ s interesting as for new payment service which is such as a
payment mode of supporting the near field communication by introducing the
smart phone in 2009 has been increasing although parking fee is mainly
paid by cash and credit card.

ETCS(Electronic Toll Collection System) has been used as priority of fare
collection on toll roads in Korea, but it is also utilized for a payment
mode of the various transportation facilities overseas such as parking
lot, gas station, and Convenient store besides the road toll.

MOLIT(Ministry of Land, Infrastructure, and Transport) established a plan
for enlargement of “Hi-Pass PAY” paying by Hi-Pass at the gas station and
parking lot, starting from Yongin and Gimpo in order to improve the lives
of the people. It is necessary to develop the low cost parking fee
calculator and relevant standard technology for smooth policy realization.

Prototype of Hi-Pass payment system for parking lot was developed through
the Ministry of Land and transportation R&, “Development of electronic
transaction system for transportation convenience facilities using
nationwide compatible transportation card” in 2014. However, it has
trouble in the system supply and activation due to not yet to standardize
protocol to connect with existing parking fee calculator as well as high
cost about 40 million won of on-site installation equipment in order to
introduce system.

i 1

ASEIS)

System Building Cost

System Building Cost I : 40 million won
: 85 million won - Imegrate_d parking fes calculator
- Hi-Pass lane controller 27 million won e 17:5 millon woin
.

Parking fos caloulator 10 millian wan = Antennallncluding the pols) 7 millionwon ¥
- aleul L = = Parking fee calculator connaction SW

- Antenna(lncluding the pole) 7 million won : e 12.5 million won

= Parking fee calculator connection SW P Sepirl Systin - Construction expense 3 million won

35 million won
~ Construction expense 6 million won "Developing Integrated Parking Fee Calculator”

B+ &'

; e Hi-Pass  Parking Fea
~~ | w 8 — Lane Controller Calculator S
< . > = " ~. .1 NG
.LE i ‘ | BB >
> j -
% <7 : - =
Hi-Pass = paring fee L :
e _~~Itegrated Parking.Fee. Calculator
: LansG fler Caleulator < - (Including lane controller module)

Parking Control System




The high Hi-Pass utilization rate through activation of Hi-Pass PAY will
make the Hi—-Pass error rate by customers decrease. Then, it is expected to
reduce the cost of road and transportation congestion on the side of
nation by effect of the cost down of error processing on the highway. In
addition, it will save energy by reducing waiting time at the parking lot
as well as social benefits by eliminating driver stress.

This study aims to develop the Hi-Pass integrated parking fee calculator,
which is low cost and subminiature, in order to improve traffic
environment of parking lot and increase convenience of fee payment for
parking lot users.

2. Research Contents

1) Development of Hi-pass integrated parking fee calculator

e Factor technology and basic design of integrated parking fee calculator

- A characteristic analysis of the parking lot design standards by type
and fee collection system

- An analysis of parking fee collection system type and construction
characteristic

- The design of Hi—-pass payment concepts and basic specification considering
parking lot characteristic by type

- An analysis of factor technology in order to make l|ight weight, small size
and low cost

e Development of parking fee calculator in order to make low cost and small
size

- Development of control module and prototype about Hi-pass connecting
manned parking fee calculator

- Development of control module and prototype about integrated Hi-pass
parking fee calculator

- Embedded Hi-pass controller prototype of unmanned parking fee calculator

- API| development of calculator program connecting paring fee

- Interface development connecting Hi-pass account system applied security

- Connecting technology development of paring management system for automated
clearance of flexible parking fee

2) Standards technology development of Hi-pass payment using integrated
parking fee calculator

e Standards technology development of payment process by various payment
methods considering usage convenience of parking lot

- Standards development of information transfer among parking management
system, payment system and parking fee calculation system

- Standards development of information transfer among parking lot, account

system and partnership card in order to connect Hi—-pass account system

_Vi_



3) Commercialization technology of integrated parking fee calculator

* Exhibition site selection and test-bed construction, usability evaluation

- Construction of experiential exhibition site such as public outside parking
lot, private large scale amenities, etc.

- Usability evaluation through user experience

- Performance evaluation of integrated parking fee calculator prototype

- Effect evaluation and economic analysis of Hi-pass payment

Results

1) Prototype development of Hi-pass controller connecting manned parking
fee calculator (TRL 7 level)

2) Prototype development of integrated Hi-pass parking fee calculator (TRL
7 level)

3) Embedded Hi-pass controller prototype development of unmanned parking
fee calculator (TRL 7 level)

4) Standards of information transfer among parking management system,
payment system and parking fee calculation system (TRL 7 level)

5) Standards development of information transfer among parking lot,
account system and partnership card in order to connect Hi-pass
account system (TRL 7 level)

6) Operation of exhibition for commercialization (TRL 7 level)

7) The report of effect evaluation and economic analysis of Hi-pass payment
(TRL 5 level)

Expected
Contribution

(Technical aspect)

- Secure world class technical competitiveness through system construction of
standards/approval and Hi-pass integrated parking fee calculator development

- Create new service through combination parking fee clearance with Hi-pass

- Secure global competitiveness of exports through package type product connecting
ITS service

- Induce service development of new technology through big data analysis using
col lected Hi-pass clearance information

(Society and economic aspect)

- Create new convenient service for |ife(Drive-through) through increasement
of Hi—pass payment

- Convert market paradigm of account and parking management through developing
Hi-pass integrated parking fee calculator of suitable cost

- Create energy reduction and user convenience through nonstop clearance without
waiting time

- Increase profit of parking lot operator by increasing parking use convenience

Keywords

Hi-pass Electronic |Parking Charge , ,
Standardization Test-bed

payment Payment Calculator
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(3. 43) ATPS AIEAZ(TH| : USD billion)
E=X : ITS Market(2016—2024), Transparency Market Research

Lt. 2016—-2024 S0/X|¥ FXr22| 20F AT Y

o FuAY ATPS Al%FRE+ 20151 USD 1.96 billion(2x 2,8926 <)o), &S 2016-2024
71%F &< AT 12.7% B8k 2024'dell= USD 5.55 billion(6x 4,824 )l @& Ho=

/44



(F. 25) 2016-2024 £0|X|H MHAY A|RFDZ 2AM 2 Xof

(<] : USD billion)

s
2 of 154 | e | 179 | 18 | 1o | 20 | 21 | 22 | 23 | ‘24 | MEE(%)
(16-'24)
ATIS 117 | 124 | 132 | 145 | 160 | 1.77 | 200 | 2.19 | 2.42 | 265 10.0
ATMS 354 | 382 | 413 | 459 | 514 | 579 | 663 | 7.37 | 827 | 9.22 1.6

ATPS 196 | 213 | 233 | 261 | 295 | 335 | 3.87 | 435 | 4.93 | 5.55 12.7

APTS 099 | 1.08 | 1.18 1.33 1.50 | 1.71 198 | 222 | 252 | 2.83 12.8
Cooperative
0.56 | 0.61 066 | 0.74 | 0.84 | 0.96 1.11 1.24 | 1.41 1.59 12.8
Systems
ANPR 0.12 | 0.14 | 015 | 0.17 | 020 | 0.24 | 0.28 | 0.32 | 0.37 | 0.42 15.2
Total 834 | 9.02 | 9.78 | 10.89 | 1223 | 13.82 | 1586 | 17.68 | 19.90 | 22.23 12.0

E=X : ITS Market(2016—2024), Transparency Market Research

Ct. 2016-2024 REASAE FXtEe] 20F MY dT
o FYAY ATPS A== 20153 USD 1.25 billion(12 4,600 )0l %lar, &35 2016-2024 713t
B ABH 14.7% A373ke] 2024131 USD 4.13 billiondz 8,238 ell & o2 o4

(®. 26) 2016-2024 FEX|H MHIAE AZAZ B4 2 MY

(<] : USD billion)

Ao
2 of M54 | e | 7E | 18E | Mol | 20 | 21 | 221 | 23 | ‘244 | MEE(%)
('16—"24)
ATIS 053 | 057 | 062 | 068 | 0.76 | 0.85 | 096 | 1.06 | 1.19 | 1.31 11.0
ATMS 157 | 168 | 1.82 | 2.02 | 225 | 253 | 288 | 3.19 | 357 | 3.97 11.3

ATPS 125 | 138 | 154 | 1,76 | 202 | 234 | 275 | 3.13 | 3.61 | 4.13 14.7

APTS 068 | 074 | 080 | 089 | 1.00 | 1.13 1.30 | 1.45 163 | 1.82 12.0
Cooperative
042 | 045 | 049 | 055 | 0.62 | 0.70 | 0.80 | 0.90 | 1.02 1.14 12.3
Systems
ANPR 0.19 | 0.20 | 0.21 023 | 026 | 0.29 | 0.33 | 0.36 | 0.40 | 0.44 10.6
Total 464 | 502 | 549 | 6.13 | 6.90 | 7.83 | 9.02 | 10.09 | 11.41 | 12.81 124

=X : ITS Market(2016—2024), Transparency Market Research



of. 2016—2024 OIA[O-EfELAFHAE MH[AE A2 H MY
o ofAo-EHYAY ATPS AAFEE 20159 USD 1.23 bilionAZ 4,366 )ollaL, ¥
2016-2024 713t St AW 14.1% A7ste] 2024\ d91= USD 3.93 billion(4= 5,9029 el
9 Zlo R otH
(E. 27) 2016-2024 OA|OI-EHBHX| MH|AE AZFR 24 o HY
(&9} : USD billion)

b e
= of M5 | M6 | 174 | 18 | Mo | 20 | 211 | 221 | 23 | ‘2414 | MEE(%)
('16—"24)
ATIS 0.61 0.68 | 0.77 0.87 0.99 1.16 1.36 1.56 1.79 2.06 14.8
ATMS 1.95 214 | 2.37 2.66 298 | 3.43 398 | 448 | 510 576 13.2
ATPS 123 | 136 | 1.52 | 1.72 | 1.95 | 226 | 264 | 3.00 | 3.45 | 3.93 141
APTS 0.40 0.44 0.50 0.56 0.64 0.74 | 0.87 0.99 1.14 1.30 14.4
Cooperative
0.25 | 0.28 | 0.31 0.35 | 0.40 | 047 | 0.55 0.62 0.71 0.81 14.2
Systems
ANPR 0.10 | 0.12 0.14 | 0.17 020 | 024 | 030 | 0.36 | 0.43 | 0.51 20.0
Total 4.55 5.03 560 | 6.34 | 717 830 | 9.70 | 11.01 | 12.62 | 14.37 14.0
EX| : ITS Market(2016—2024), Transparency Market Research
Of. 2016—2024 EE—0Z2|FIX|HA|F MH|AYE A2 L Mot
o ZFE-olxg7AY ATPS A|AFE 2015 @ USD 0.33 hillion(3,854& D)ol ar, FF

2016-2024 713t 2t AHF 13.2% dAsted 20243+ USD 0.98 billion(1z 1,144<} 1)l
2 Zloz o4dd

(¥. 28) 2016—2024 ES3—-0IZ2|7IX|H MH|AY A[ZHZ 24 2 M3t
(&+9) : USD billion)

ek

2 of 53 | el | M7d | 8d | M9l | 20 | 21 | 22 | 23 | 24 | MEE(%)

('16—"24)
ATIS 009 | 010 | 011 | 012 | 014 | 017 | 020 | 022 | 026 | 0.30 15.3
ATMS 074 | 080 | 087 | 096 | 107 | 121 | 139 | 154 | 173 | 1.93 1.6
ATPS 033 1037 | 040 | 045 | 051 | 059 | 068 | 0.77 | 0.87 | 0.98 13.2
APTS 031 | 035 | 039 | 045 | 052 | 062 | 073 | 084 | 098 | 1.14 16.1

Cooperative
008 | 009 | 0.11 | 012 | 0.14 | 017 | 020 | 023 | 027 | 0.32 16.8
Systems

ANPR 003 | 004 | 005 | 0.06 | 007 | 009 | 0.11 | 0.13 | 0.16 | 0.19 21.1
Total 158 | 174 | 193 | 217 | 246 | 284 | 330 | 3.74 | 427 | 485 13.7

E=X : ITS Market(2016—2024), Transparency Market Research



Hf. 2016-2024 SEOXAFAE MH[AE 2 2 T
o FWwW A ATPS AZF=E 20159 USD 0.22 billion(2,56921 D)o 1 ar, &% 2016-2024 713k
B AW 9.5% AAske] 20240l USD 0.47 billion(5,48921 D)ol @& Ao 2 o 44

(Z. 29) 2016-2024 FH0O|X|H MH|AE AFHE 24 H MY
(%} - USD billion)

Tz
2 of 154 | e | 7w | M8 | Mo | ‘204 | 21 | 221 | 23 | ‘244 | HEE(%)
(16—"24)
ATIS 005 | 0.05 | 0.O6 | 0.07 | 008 | 0.10 | 0.1 0.13 | 0.15 | 0.18 16.0
ATMS 048 | 052 | 056 | 0.63 | 0.71 0.81 0.93 1.04 1.18 1.33 12.5
ATPS 022 | 023 | 024 | 027 | 029 | 032 | 0.36 | 0.39 | 043 | 047 9.5
APTS 027 | 0.30 | 0.33 | 0.37 | 042 | 048 | 057 | 064 | 0.73 | 0.83 13.8
Cooperative
0.08 | 0.09 | 0.10 | O.11 0.12 | 0.14 | 0.16 | 0.18 | 0.20 | 0.22 12.2
Systems
ANPR 0.01 002 | 002 | 0.O3 | 0.04 | O.O5 | 006 | 008 | 0.10 | 0.12 28.2
Total 1.10 1.20 1.31 1.47 1.66 189 | 219 | 246 | 279 | 3.14 12.8

EXx| : ITS Market(2016—2024), Transparency Market Research
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(F. 32) Fxtzt RE AlM o8 (TH] @ A, H)
Lo &5 oo ol HE
I e e e - R
<z JHA | 1,273,658 26,668 15,454 11,214 9,081 15,428 1,222,481
™ 18,600,719 | 670,303 | 266,436 | 403,867 | 601,195 | 506,085 | 16,823,136
e THA 299,941 12,330 12,330 0 777 1,288 285,546
il 3,760,460 143,024 | 143,024 0 61,109 43,742 3,512,585
e ] ES 55,711 2,236 872 1,364 284 2,982 50,209
™ 1,197,207 40,492 27,257 13,235 17,926 65,459 1,073,330
ez ] ES 70,565 1,069 100 969 214 498 68,784
™ 880,606 37,024 6,957 30,067 15,654 15,564 812,364
olxd V] EN 51,244 1,763 101 1,662 482 497 48,502
™ 1,076,656 | 65,566 5,163 60,403 24,861 24,272 961,957
ax ] ES 34,773 520 10 510 124 585 33,544
™ 518,214 13,155 489 12,666 10,499 18,995 475,565
e ] EN 36,477 371 44 327 224 173 35,709
™ 599,142 21,212 4,844 16,368 10,958 12,090 554,882
s 7 ES 39,930 86 48 38 164 629 39,051
™ 597,007 23,599 20,524 3075 12,227 23,497 537,684
ol THA 209,259 3,160 1,418 1,742 1,186 4,855 200,058
il 4,721,453 | 124,250 | 42,198 82,052 104,369 | 122,950 | 4,369,884
stele ] EN 44,324 822 122 700 557 283 42,662
™ 552,712 28,920 3.371 25,549 45,876 20,570 457,346
=X | A 46,601 308 41 267 423 303 45,567
== ™ 531,958 15,308 2,219 13,089 30,806 14,147 471,697
=X | Ha 45,993 234 15 219 578 267 44914
e ™ 732,311 12,019 964 11,055 34,738 17,801 667,753
Mzt | A 39,420 349 0 349 740 582 37,749
==l ™ 626,859 24,159 0 24,159 43,088 29,480 530,132
S [ ] BN 31,988 414 20 394 876 475 30,223
e ™ 517,855 18,338 838 17,500 64,008 27,096 408,413
AN | A 106,109 1,194 91 1,103 539 788 103,588
== il 889,269 31,537 2,408 29,129 40,711 27,252 789,769
AN | A 132,470 1,111 236 875 1,194 1,164 129,001
= ™ 1,208,667 54,469 5,843 48,626 60,540 41171 1,052,487
. 7 ES 28,853 701 6 695 719 59 27,374
™ 190,343 17,231 337 16,894 23,825 1,999 147,288
EX | AEURY SIO|HA MH|A T|2AE AR, S=EEEZAL 2015
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(2) F=XIZ olojmiA RIZH|017] AlAR 7 A TS
(b st=diof 74

o Bolmz AzAlY] HAl AzE T FAAFHCOD), RFEEAFARECY), REAHFY
(RCU), SAM(5.9km)o] Stike] EFE Ao} FU(EHCHE FaH4A A B Ao 4L PICY) T

YA (DC Power Supply) S0 T4
o ZIA| T dAdE Hd dAet sy 5o 74
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o FA|oFo| A= PICU(CCU, RFCU, IRCU, SAM), 28 FAIKE719F F214 slolafj AW FAlS
gIEtE 715 S5 29 V)5 Gl heHES ¢
=ies ofO| I A
HH2| MH
STOHH|LE
@ Ethernet
Serial
P
1
o C
Efl SAM CCu IRCU RFCU u
e ¢ Power(DC)
Power(AC)
(12!, 50) SIO|IHA XIZM0{7| AJAE ZME
(H. 43) F=xIH stojmiA XtZHMI0|7] St=go] 74
2 L2
LM HRH
B P I= (CCU, Central Control Unit) . mm A S mEN ofa Al
RFEAISLI o, = © &7 = To
Hlol ! Shs :

(RFCU, RF Communication Unit)

PICU, Parkin 5
(PICU, © REAISLI * IRCUE IR OBUS2t S4I 43
Integrated Control = .
Unit) (RCU, IR Communication Unit)y | * Micro Processor ALE
SAM(EOIRE)
ZF7|m 2 UEHOI0|E SAEK * SIEQ] HMXIE Zt MM S2E AMol= 32
Z|lg MEEX|(DC PWR) o XIZMO7] W M S5 EX|




LHE

* Ethernet 10/100MbpsZ X (PICU ¢1Z)
e 2t HEES2 Ethernet Transceiver®l| Transformers &
o AE[E HA X[

« 245 1/0 75 =&t

* 27H9| Ethernety} 7|2 ZHEXE F&f
s MEHXNOZR FTirlz MBZEE= ZZE UEH HIIE 71
S s AZHMO7| L BEE 7t SAI2 Al2[Y ! Local LANS 0|8
K| o ZAEM(Ethernet) : FHI{E 2| HMEtxol S ==H(10/100Mbps)
4 | BAZE | « SAE EAl IE(Ethernet) @ MHE SA1 =EH(10/100Mbps)
s o F& HEE(RS-232) : §X|E 2l J|EF A Al A2
* JIEtER| HZE ZE | SENOHX| £= AX7| HE
s SHEH
— 100l & 1ds
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— PCB MZE2 FR-4 E= 0l Eol= XS At

VME/ANSI % IE297-1, 2, 32| ™o =A
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— S0t Sl= 40x m 0|1, Strip line 22X El 4layer O|AC 2 X|=h
2t signal LineQ| Impedances 74Q2=2 &t

- Y=3t ZHEE 24386, Power ZHIE Z

[
ol

H3t

— Ground Layer, VCC LayerE 7tX|H, 2t X213t Groundof 2HHE
Power Terminal O|Lt Connector 27K 0|4t 24t HiX|

* PIN Connector

— Connector 2= Glass Filled ThermoplasticLt UL84V—-0 2|

&5t= ME AL

o

— PIN &2 &30|Lt & E= ol ISt ME AE
4

— PINg 3.3 Oz 0|2 545 HE + RUojof &
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QIEHEE Il BF
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ESA 32 7
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ESA 32 7
RFCU EE
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s 2%
CCU & Cugt s4lsty 215 3
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M3z 5 74
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AV ZHol| 2f SAM ModuleQ| SEHYE Elet = U= HAIFX| AX|
52z ZXg = U= Reset 7ls Z&
PIcU == PSAM Bank SAM Module2 FAIHS! TIZX2IE 23t A5Vl A
StEE23A #FE 724 SAM =8
2712 Serial Port
oIEH0[ A 115,200bps X|&
A 270 o|de| nFX2E flet WEXQI 2150| 7Hs3Ho{oF &
Boart #2|E {8t B0 2Emo|A 7|5 ER
CPU : 32Bit & 0[] Micro Processor, &ALt 400MHz 0]
Memory : RAM 64Mbyte 0|4, Flash Memory : 32Mbyte 0|4
EM ZE : 2749 Ethernet ZESQ} 771 XEEA Port 0|4
S EM RTC(Real Time Control) LHZ}
WDT(Watch Dog Timer) LHZ}
2 A(0S) Exh
AREHY 45V DC, +12V DC
37| : 233.35 X 220 mm Double Height Europe Card
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7|ZHPCB) A 71 2o #H  H[RAY
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DEBUG debugE AlZ|¥ ZE(RS-232)
ANT1, ANT2 QHEILE A& FH4lH
PWR T MEf HA| LED
RST reset H=
LAN Ethernet S41& RJ-45
FND CCU, IRCU, RFCU ME{ HA|

ANT1, ANT2 LED

IR/RF QE|L} e 3 Sl HA|

IRCU TX/RX CCU—-IRCU EAI AE HA|
RFCU TX/RX CCU-RFCU S Al HA|
SAM TX/RX SAM SAI AEH A

o FND 34 A2

(. 46) FND E& U2

ch1 ch2 ch3 ch4

SAM EFEF AFE[l A

(8. 51) MH IHE HA

DIG.1 DIG.2

DIG.3

ont Panel @it 5ol A3 3

2 A, FHe HWel wuRge A9

W & CCU (DIG.1) IRCU (DIG.2) RFCU (DIG.3)
firmware update absence DP off
firmware update ready DP blink
firmware updating ' blink, DP on (F : Firmware)
firmware update end 'F on, DP on
firmware update error 'F' blink, DP blink
28 5 off b blink (b : booting)
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(. 104) T4zl 2=

& ol

STX Length Code Data ETX
0x02 4Byte 4Byte - 0x03
(¥. 105) T &4
2N LI Hlinl
B Binary STX(0x02), ETX(0x03)
AN Ascii Numeric "AAZ G Y
N Numeric '0'~'9"
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(ch H38o

o Code gh& Thgel Esh o), 71EAe Wee Aol
(¥. 106) Code
HsS Code LHE Src Dst H|T
1 "0101" 2FEL+ HY FALFALI XF2H|0]7|
2 “0001” 2EHs At 2 XM 7] FARBALY|
3 "0102" HEiEE FRLRFALI XEX07|
4 "0002" SEEE Y XEN|07] FARBALY
(4) FX2FALT |2t X272 S, He|
(7 238+ By
o FAQFANE FALTATE staAt sk A AEA 7Y 25T HHES T4

- 835 Y

(. 107) 233+

=
T

S™dlolE £4

AR EART] = 2z A 7]

NEE]

v 1

| olsll A a5 A5 3

HS Zc Zo| g7 &4 H|Z

1 STX 1 1 B 0x02

2 Length 4 5 N "0494"

3 Code 4 9 AN "0101"

4 JfUEHS 8 17 AN AO|E(ZEXIRNLIE |2

5 POSAFEXHD 20 37 AN AOIE(FRE) U228

6 Xeea 8 45 N 7l 2a(F+E )

7 EIHM| 8 53 N

8 2A1= 8 61 N

9 ==ipdn) 20 81 AN FXISBAMI| ool

10 Thy| 72 YzHS 8 89 N FRRBALI|G e HHS
11 XEYLA(ERIAIZH 14 103 AN 0i)20120914231519

12 UXIAIZH 14 117 AN 0il)20120914231519

13 HEEE 4 121 AN AO|E(FRIR) LT

14 NS 8 129 N gelo|l™ FxieaE

1" ERIME(FIE &Rl etE)

o BT 1 190 AN 2" ERInIEZ(FIt gel 7hs)
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(. 108) 283+ HYolg £4(7%)

HE 1S do| | &A | 24 H| 3
16 DUMMY 369 499
17 ETX 1 500 B 0x03

AEoa: A sfolj 2z A= FAGEIZAA7|NA = o] = AR

A K
A 8=
Sled i 1%

2%

(Lh) 23+ 2t S2

AR EGFAY) FRA7 AT 1 g

gelo] =7 A ) a5GrzA 7 AM = ARE R

FRALFANNA Felo] HgPol whek, =AM F7} Tl Bt
oA gol koA A A B 2o S T by

o zEA|7NA FRAFALIE a5AT = Al 8] a5 Ay FERE I
- 894 WH 0 ZAEZA Y] - FAL AR
(&. 109) 238+ ZUSE &4

HS =11 Zo| gl £ |

1 STX 1 1 B 0x02

2 Length 4 5 N '0494"

3 Code 4 9 AN "0001"

4 TIYEHS 8 17 AN -

5 ==wd(n) 20 37 AN FR2FAL7| otolC]

6 Ty JefEHS 8 45 N FRREBAMNIIY e dRHS
7 Qetas 2 47 AN QuUta=T Ex

8 SEHERIHRH 1 48 AN 0" 2Fels, M QEUS
9 0I8XPZIE M/ZE+E 1 49 AN 0" M=, M S5

10 O|EAPtE &S 16 65 AN =S 16Xt2]

11 Xgez 8 73 N FALBAMI|ZEE 2 XE2e3
12 el Mg XEed 8 81 N RINE T Xlged

13 e 8 89 N Mt &3¢ +Ha3Y

14 e M FreTel 8 97 N -

15 OBU Xt= 1 98 N 1"~ "6" "0":0etF

16 OBU &% 2 100 AN "00"~"FF'(&lO, 27t92)
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H. 110) 233+ ZuSE S4(AIS
HS Zc Zo| Al =28 H|Z
16 OBU &8 2 100 AN "00"~"FF'(&lo}, 27t22)
0" ERISs

17 =R 1 101 N 1" 1 63Eel

2" 1 Mo, =ItRE el
18 Logical 1D 8 109 16D E2ZAL YHE D
19 ALG ID 1 110 2D I EIE=p)
20 PSAM ID 8 118 16D PSAM ID
21 YYYYMMDD 4 122 8D TLOH X}
22 TRTpsam 1 123 2D Heh 7
23 PP iep 3 126 6D TXtstH s 7|12 1D
24 IEP 5 131 10D MAFEHH|ID
25 NT iep 4 135 8D TXIEtH 72 LdHHS
26 NT psam 4 139 8D el YsHS
27 MTOT psam 4 143 8D el S
28 NI pp 2 145 4D TIXiSt b7 |28 JHE Hafla
29 NC 4 149 8D HafEiU2HS
30 VK psam_kdindc 1 150 2D INEH2 HES flet ME7| HEN
31 Sindc 4 154 8D PSAMOI| A 2t ME 1
32 VK psam_kdinds 1 155 2D JNEHE HES /et MEB7| HE2
33 Sinds 4 159 8D PSAMOIIA &5t ME 2
34 Center ID 1 160 2D e 1D
35 & HH 4 164 4B FIEXZ|H0|E] MEAHD 2
36 DUMMY 335 499 339 —) 335
37 ETX 1 500 B 0x03

UHbA Rl FA S FAL A = 5 18~35M 2 DUMMY Ol sl (AR8-31A] &+ Hlo]E)
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(Ch efdE sS4

o zzAN7] Hx & A FALIALT] FHAEE S8k, olF Al Fr]o) wet

Frdoz AR HAL A

of

- FEHAE A FRLFALT] - A=A 017

(E. 111) MEfEE

AA]
O

AL
==

HS LHE 20| ¥l £d H|

1 STX 1 1 0x02

2 Length 4 5 "0494"

3 Code 4 9 '0102"

4 OBU &9 3 12

5 0X00 ~ OXOF 3 15

6 0x10 ~ Ox1F 3 18

7 020 ~ Ox2F 3 21

8 0x30 ~ Ox3F 3 24

9 OX40 ~ Ox4F 3 27

10 OX50 ~ Ox5F 3 30 oree - 000
11 OXB0 ~ Ox6F 3 33 N * 50% &9l © "050"
12 | OBU 0x70 ~ OX7F 3 36 N ©100% UM - "100

s5d

B | weg | OGO OE |3 39 N |*e3s tommez susiol, BE
14 0x90 ~ Ox9F 3 42 B

5 OXAD ~ OXAF 3 45

16 OxBO ~ OxBF 3 48

17 OXCO ~ OXCF 3 51

18 0XDO ~ OXDF 3 54

19 OXEO ~ OXEF 3 57

20 OXFO ~ OXFF 3 60

21 DUMMY 439 | 499

22 ETX 1 500 0x03
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o OBU ¥ & 927|(0BU) #d Heole< ©27] d7|de] AAd wehd H4dd <
M, SAAR= A E(FAPDS] AF o webs A stofor ¢

(Z. 112) OBU Z2 (GlIAl)

OBUZR® o e
0x00 ~ OxOF Ut 0x00 ~ OxOF
Ox11 ~ 0Ox16 Zofel 1~65 0x10 ~ Ox1F
0x21 ~ 0x25 7R3 H0IX}t 1~55 0x20 ~ Ox2F
0x36 ~ 0x37 7R3 H0IX}t 6~75 0x30 ~ Ox3F
O0x41 ~ 0x45 5.18RIF3I2SF X 1~65 0x40 ~ Ox4F
0x56 ~ Ox5E 5.18RIF32 SR AL 65 Olst 0x50 ~ Ox5F

0x61 61 =ERI3AL 0x60 ~ Ox6F
Ox71 71 IEMER(SEAL Ox70 ~ Ox7F
0x80 ~ OxFF

(2h) Aleize &

o FALFAMANNA ARACIIZ ST AUAR O $A F A=Al N Fara D
AN Z B RE B

- AR A AZA ] - FRHLFAL

(%. 113) HEHEE 3M &4

HS == Zo| Al &4 H|Z
1 STX 1 1 B 0x02
2 Length 4 5 N "'0494"
3 Code 4 9 AN "0002"
4 630BUERIZ 3 12 N
5 0Ox00 ~ OxOF 3 15 N
6 Ox10 ~ Ox1F 3 18 N

oBU
7 | m=w | 0x20 ~ Ox2F 3 21 N
olE
8 0x30 ~ Ox3F 3 24 N
9 0x40 ~ Ox4F 3 27 N
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HS Zc Zo| gl &4 |
10 0x50 ~ Ox5F 3 30 N

11 0x60 ~ Ox6F 3 33 N

12 0x70 ~ Ox7F 3 36 N

13 0x80 ~ Ox8F 3 39 N

14 0BU 0x90 ~ Ox9F 3 42 N

15 | 8% | OxA0 ~ OxAF 3 45 N

16 auE 0OxBO ~ OxBF 3 48 N

17 0xCO ~ OxCF 3 51 N

18 0OxDO ~ OxDF 3 54 N

19 OXEQ ~ OxEF 3 57 N

20 OXFO ~ OxFF 3 60 N

21 7|7| STATUS 2 62 2B MH H&T 22
22 DUMMY 437 499

23 ETX 1 500 B 0x03

o 7]7] STATUSE AHZ ALH= W8 2 F2B-Types )3} ¢
- 7]7] STATUS : “0” : B4, “1” : o4
- ZAZAo]7] UlF AH] : bit 0-8, FZAo]7] ¥ AH] : bit 9-15

(. 115) 7|7| STATUS &M

bit LHE bit LHE

0 ccu 8 El=|

1 IRCU(IRA|0{71) 9 AOVD(REHEF7)

2 RFCU(RFA|0{7]) 10 ECS CAMERA

3 PSAM EE 11 CD7|(XFZAX|7])

4 HUB 12 2TXREA|7]

5 UPS 13 TCS I/F

6 &3 14 HSS0:H, 1:5)

7 etaiat 15 LOOP(0: &AL 1:H| XA}
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(@p

Ul
™
ol
o}

k

(&. 116)

=
ol = ol KIr
m - - - H__l
n = o u ol il <0 ol | a1 <0 =
o E 0 ol = = <] =13 Ul o3
H S 0 S RO O O o el
KO © > o ™ 5
o] KO Ko FY
£ ©
5
2 ol 3l T
d_._ﬂ_.“_ =< 0 ol o il m.m
of & RO = = 5 2
3 RO RO =
Kk
= = KIr
ol . < Q Q <0 i
e g g 5 5|3 s o
<0 = < 3
X RO = Lo CI L 2
m m ._.An._
- i - - -
o 3| R S R R S 7 N h
S BTN B BTN B =) wlole el |t alald Ml 9
m| S| &2 o | < nul e e I = R
o0 % | © | 7” Ko | ko | RO o | X | @ _Al_w _Al_w Ew = <0 <0 ik o | X = =
i b\ RIC = N
I I T T A A R F A A A A A
S| 2| | 2| ™| 8|3 w|n|on A I | u | ™~ OF | w ul |l
= a8} 5 o 4p) ) @) Ul U U U m|_ 2 ™ ™ i = | = =
©O| RO @ = upu U | @ ™ Ul m | ™
o) u | o L N N N O ~
™
U]
™ ol a|l~|~~|lw|loa|lo|lo|l-|lololo|l=|lolalo|l =S|I n~n|o| =] v]|
= S|lo|l~-|~| | S| ~~|~|o|o|o|F| || || o|la|o|d|o|] | o
oF
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(5) XEZH|017|2t ARFATIZH SAFZ He|
o AZA O 7(GEAI} 2 HFAAGEAMM T BAFAL AA
- @a A A AEGA) dFeie) B3 2qste] Ae Tk

- ¥ EFE : [TSK-00033:2012 A5 2= A 2BIETCS) 2F=Ao17] 4 Part 2. {IE|H|o] =

HE B D 9Uds FAA] ATHA A

(71) DATA &1 7|20t

o zAEA 7|9} YEFAVI= AR T4 T “ACK” & HE FREHA gt A FHE E<
sl7] #ste] A=A 07 5023t ol SAle A 42 AElY Wl AF=STATUS(S A A =
HoleDE FAl

o P ¥ XE TA
- ZETA 7] EEE20000)
A8 20081 ~ 20085, 3+ : 20086 ~ 20090
- IP ADDRESS T4

3 XXX XXX XXX.031 ~ 060, 3F3) XXX XXX.XXX.061 ~ 090

| 2}z A 0] 7] | | S A (FAA)
1. Socket %7]3} 1. Socket %713}
Port &&= HE A4 Port M3+ HE A4
2. Binding
R Connection .| 3. Listen
2. Connect - "4 Accept
. 2t2 Ay ol

R s

Az A 7] 27t HolH

Az A 017] &7 dHlolH
A2A 7] 2 & HolH

A

eJR-FA7] a4 dolH

A

*

epR-FA7] & dHolY
SIFFAZ] 87 S HolE

& »
A4 »

3] A= dlolE

v

314 23 dlo]E o
34 A3 g ov

y
*
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(LH DATA FRAMES| 7|2 X
o dojg FEH ug} AA HolHe dols BE XA

(¥. 117) Data Frame 7|2 3=

Data Frame
72 Hl 2
A H Hlolg| & AN DATA
20| 4 Byte 1 Byte Z+t H|O|E{OICt &= DEFINE 1016 Byte
(CH =2 442l SEQUENCE
@ X}2M|0{7| =7|&} SEQUENCE
A2 A o] 7) A EFAZI(FAAH)
*7|SETUPZxZF AsAHL
» >

(=713

A
*

A
*

Heolge 1)

gl &gl E (1)

A
4

go] & 2 7 (N)

glo] & ol ¥ (N)

A
*

I‘ 2274 E (STATUS) -
o 22 A 7] 273 7F dojubd AR A7) HiE RE dolHE: AbAE
— HEZHUo|E(E4 wEA &2d)

—> =

L H AUl E(FARAA WE F B4 A A A%
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@ O|AM=ET SEQUENCE

22 A 0] 7] YRZAZI(FAXH)
agery e e | BAAN 8T ‘
(3%) "
WAL Q-
» >
> WA AN
» |

ZHdlole A% 2T

< L 2
A %4 djo]g] R
a0l g}

*

o »
gol-oot
L ZAdolEdEgds .
L A ZFQ T -
P 1Z}dle] ¥ R
b A2 (STATUS) -
o A WE Al AR A7) A= 3xed A wAlAN LFE Qs
—» HZZDATA(EA &dA] &2E)
——>  ZZDATA(FA SHA HE T F41 A7 Al A5)
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() DATA &4l o A

@ DATA SEQUENCE && 2! 1&|

o DATA SEQUENCEE= <#el F&o| mE dolg $34 HATEAE Ui, DATA
SEQUENCE®l &= t}2-2] %o} o] 45771 A2
o Z} SEQUENCEE ¥xtzo g 747y ZyE o] Qe
(¥. 118) Data Sequence &7 % &
NO | SEQUENCEH Mo DATA &441
e a4 A=
1 SiLtel DATA &4l s AR FSH 7|
Sequence Ho{7] >
=3 UP
=3 SlLIo| DATA 241 3 Xzl | X2
2 = < P ERETES P
Sequence StLe| DATAE 4 o7 X3 DOWN
AA|
sttol DATA &4 & 5712 oY bATA
, 8T 11| Jp0) s 2ise DATAR | 2 D R P
o =7
Sequence T35t 22 Ho{7] < e
SEDATAE SolgHet o R
TAIXHIHE T
Z=XDATA
""" “ mzaT
==DATAQ)
BATHE Qs S4
MEET | SequenceZM DAIXNIHRTE & | X2 < _
4 quence=M ILAMAZT SerEl ol =77|
Sequence | Aol A5t =& DATA & | H0{7|
A= A4l
ZXDATANN).
""" © gusel
DATATIS 22
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@ &= Ho|Ee] 25
o Z} &4=41 HloJEH = o]= DATA SEQUENCE®] <3 = A &7 & &
dolEle] £Ro} FHL Theo] Ho} 22
(®. 119) 334l Data 27
MO 7 |—ZA7| A2 DATA )
TYPE DATAH A o] =i\ =13
M7 |—&A|7| SEQUENCE
o Backup level TS on—lineA| ZMut A S41E
theMEdata sequence off—lineA| A=
—lineA| 2fAiDL SHA| &A=
ZHjovel Eha Al on-iineA| ‘St 27
S2 Chaxigat off—lineA] EZE|{ M&=21
M2 data sequence _
< 9 sequencediA] MO Z £F| Jts
SH 710l
x3| UP =3 ] x5
Sl Z3| sequence?| UP DATA
DATA(1) seguence GIERS =35
S)
) B} X2 M0 7 [0l A
Z3| DOWN =3 _ - -
RI — ZX3| sequence DOWN DATA | Z=30f CHet
DATA(1) sequence -
2=t
A2H|07 [0 M
=3 DOWN =3 ) =3
CSl — Z3| sequence DOWN DATA
DATA(2) sequence (Table
Command)
- - SA7 10l M
23 UP =l _ _ _
CRI — Z3| sequence?| UP DATA Z3|0f chHst
DATA(2) sequence
oct
oHd
~ MEES MEES MEET sequence We| =X | 7| SET-UP
UP DATA seguence DATA(UP)Z HIQI8 UP DATA | Al Ofl= 2hAd
~U HEE5+ Hae=+ A2 sequence LH2| DOWN
DOWN DATA sequence DATA
=X otk
=Hlevel S8 ogoie s Z=X level 2A1 DATAS| 20| | EUnEX
S2A U= &4 L
seguence A=A DATA
DATA
o= AA| slo|2ct ocCtko| =
RA éfol_'%'é" DATA OoOHM- O— %!'n_lolé DATAO‘”A-Igl OI:I:IMl_
sequence &A1 sequence2] DOWN DATA
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@ &=l HlojEe] BF

(¥. 120) 832l Data S&F

HEFAE
NO DATA o TYPE EZ’Z:E; Aot (;E\'/?;)
SA7|
& o oFf Su 0A — 7
1 ME ¢ ol RU C5 — 22
WMIIHR Su 0B — 12
ZHH0|E XME&RT RU C6 — 16
? FMO0|H H&U= SuU oc — 6
stol &t RA C7 — 12
Azt Sl oD — 6
° AlZtH|0|E RI c8 — 13
4 UHZ HIo]E S2 1A — 23
5 oottt 4|o|g S2 1B — 23
Hol2 x| CSl BA — 38
° XESH CRI DA — 7
7 Holg 2 Sl 2A — 16
Elo|E o€ R c4 — 1016
1 7|1=(H4)EI0I1E SIEE
S#(FANeZ HI0IE sl
° SH(FANLZ HIolE ZUR
FUEEAUX} HOlg SHE
: FUSSUXIEHIOIE ZUR
AlZhd SRIURL &S
‘ AlZhd SoIUX} =
FEHFIE HOlE slHE
° FSTIIE HOlE ZUR
° 5 £% OBU H|0|E FHE
£% OBU Ho|g =2
A HIOIE SICE
! HAeF HIOIE =
EYUHE)HA HO|Z HE
° EYU(FH)HA HolF mfUR
AlztHgl7|1=™E Holg slids
° AZHEERIZIE™E HO|E Zfs
HAXIZER! H0lE sHE
10 HAXIZE! HOlE ZUR
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HEE
NO DATA H TYPE ii 7‘“27' (;E;?G'})
SA71
9 2E MEAH Csl BC — 11
10 Xt2 STATUS S1 7A — 64
11 H4 Hlo|g S2 7B — 21
12 x2S ClolH S2 7C — 37
13 ZX| Ho[HZRS AHH) S2 47 — 38
14 ZEHAl BT S2 48 — 25
15 7= 2| Hlo|& S2 80 — 251
16 Me|XE HE Hlo|H S2 95 — 37
17 527t WS lo|H S2 4B — 167
18 ZEEZ oo|E S2 AC — 851
19 HlO|Z B ololg Sl 2B — 1016
A=ZH017] 718 3 EHIAEHO|E Sl 2E — 1016
20 X2HO07| 71 2N HAE SH RI CE — 1016
ESAH7| 71531 HAEHO|H Csl BE — 1016
° AESA7| 7188|M HAE SH CRI DE — 1016
BSHRIIE HEX3Z| QF Csl BB — 15
° FEMIPIE E2x3| Y CRI DB — 11
25 OBU HE x3| 2F csl BF — 15
* 25 OBU ®E X3 2 CRI DF — 11
24 STXEA7] QHAET HEA| csl 7E — 220
PSAM HE 23X CRI 97 — 15
? PSAM HE @¥3H csl F7 — 395
PSAM mztole A4 2F Sl F8 — 69
PSAM mtztole A4l SE RI 98 — 88
?0 PSAM Hmzto|E A4 &2 2F Sl 99 — 19
PSAM LIZi0|E Al 242 S5 R F9 — 21
PSAM HeliLiS & 2F Sl 9A — 47
PSAM 7H2iLiE & S RI FA — 33
EP XlZ ZU7HiLiSEZ Sl 9B — 36
°7 EP Xl SUHHLHASE R FB — 21
EP XIE SR 2F Sl aC — 19
EP X2 S etz S5 RI FC — 17
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T
M
2
bl

|
2
z
=
|>
T

|
M
Joi
N
In
Dt
Y
N
=1
0z
H
El
I
=]
MHA
=
E

o Bholvfs AL BHTEZFA FAN2DL BEI FAMU-FAA SW(EZFATE
I3

b = L SAEH|

— @ B
T CUGHL?IR) ..................................

ERE 2B
HAAAG

RS
oBU - e
_—

(2) 712 27AR o

o YRFAZIFAMME FALFAN-AZA NV 2RY 3T HolHE B UEYA
A= AFAA 2oz FAE] e UEL A 3He] AAE A7 B

o SRARAZTL SOl AANLRE o1 §F FAF o8} oSNNS SHN] 2FS
AT, s QU] AN YT FAss B sy

o %A AT FALIANI-HEAI-INRFAY) T BUAFAS OE RFA
(FAAM-HAN 28 b BAFA A A

- QA AA AolE A 2H 2ASt AE JhE
-3

q)

A ®F ¢ [TSK-00033:2012 A5 253 A ZRIETCS) Ak=A|o)7] 714 Part 2. 1Ej#H| o]~

HE B D Adi FAAY] AHA A
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(3) AREZSAHZ(BAAMH)R LURE™AAAH 7H EMTZ Ho
(7) DATA &4l 7|2t
AF-FA7] (FAAH) JHF-GAIA] A~ E
i 1. Socket %7]3%}
L ISDOC“; = aa Port Mz W 24
ort e 2= A% N Connection | 2. Binding
9 ¢ . " ~ | 3. Listen
- onnec 4. Accept
QF-HAAI AE Q- d|o]E]
QIE-HAAIAE Q7 S Hloly | gRAgaa] A8 QT do]E
5|4 A=A "olE
3] A= HolH ° ° ] Jo1e] >
P 3 AT e 55 R
o QEFA 7S} YFEAIMANZEE A5 74 F “ACK” & HE FAISHA] &5
o B4 AEE sy Slste] ARFATIE 5027k kR FAL A e AHY
A FYolHE 54
(L) DATA FRAMES| 7|2 31X
o dojg FEH ug} AA HolHe dol= BE A A
(¥. 122) Data Frame 7|2 X
Data Frame
72 Hl 2
Zesu clolg Y Alx| DATA
20| 4 Byte 1 Byte 2} Ol|o|E{OtCct = DEFINE 1016 Byte
(CH &4l Ho|E{ TYPEY FORMAT

=2=
OTT L—

@ DATA TYPEQ

ChSat 2Tt

* nB: n H}°]E Q] Binary H|o]E (¢ &= HIOIE)
« nC: n Hlo|E 2] ASCII Ho|E (¢ += HlolE)

« nD: n YA E (Digit) ¢ Binary Hl°lg (&= tJX]E) - BCD &2
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— B Type?] X% (Motorola Format)

+0  +1
oB | 12 | 34 | 1234h
+0 +1 +2
3B | 12 | 34 | 56 | 123456h
+0 +1 +2 +3
4B | 12 | 34 | 56 | 78 | 12345678h
— C Type®] x9
+0  +1
2C 41 49 "AB"
+0 +1 +2
3Cc | 58 59 5A "XYZ ¢
* DUMMY+ O0Oh® 3t}
+0 +1 +2
00 | 00 | 00 | Dummy 3 Byte
— D-Type®] 2%
+0  +1
3D 01 23 123h
+0  +1
4D | 12 | 34 | 1234h
+0 +1 +2
6D | 12 | 34 | 56 | 123456h
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(2h =2 442l SEQUENCE

@ =7|&} SEQUENCE

AR-ZAZI(FAMH)

*

*

%7]SETUPZ%} AxAN QT
(2718 i >
A dnide]H
1o
L A7e .
< A7 E ol E
A7 dolH
p >
At dolH
p >
p=Nye]
L HeolEa 7 (1) .
< Hol=HelH (1) .
R=Nye]
L HolEe a1 (N) >
< el EdlolE (N) .
— HIFHEOIE (T4l GEA &)
—— < FHOCH(EATHEA BE F SA AN Al AF)
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A7 L

]

<7
H

g dlo] E
dlolg

=

;I

2
A

S

=

=

WA AN T
WAA N QT

Bo

olo

o

Az eo]E]

TIME UP
(3%)

)

ol

A F-F A7 (FAXH)

@ O|AM=ET SEQUENCE

ol

REXS

p
fu

Al @1 A 7] ol A

W
[}

o

DATA (&2 &4
— 146 —

_]

. == X
B T



o| MESEQUENCE

| DATA

kxd0
O Tl L—

0

»

AN Al AE)

gl o] &

i

2]t E

A
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IDATA(

2
=4

: H]

A F-F A7 (FAXH)



A

(OF) DATA &Al W
@ DATA SEQUENCE && %2 1=
o DATA SEQUENCEE ¥#e] 2o mE ol FF HAG9E LolH, DATA
SEQUENCESI = thgo] s o] 4577} 91&
o 7 SEQUENCE= dRrtd o g 747y Zg 5 o] Qs
(¥. 123) Data Sequence &7 % 2
NO | SEQUENCEH A DATA &34l
Ch &AM Q= H&A
1 < SHLte| DATA &4l = T s e
Sequence SH 7| > AJAE
x| UP
, =3 SiLt| DATA &4l & o= ' QIFgL
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