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< SUMMARY )

Purpose &
Contents

O While Current VMS type on installation and management is based on
fixed VMS in text,pictogram,this technology enables to cope with
construction area, contingency and special traffic incident(or event)
bringing active and efficient application.In addition,It is in need of
Portable Variable Message Sign in preventive effects to protect lives
and properties of citizens as traffic security equipment.

O Portable-VMS on current management cannot show drivers or pedestrians
exact information by [limitation of information amount and Ilow
visibility. Trailer type PVMS(Portable Variable Message Sign) and
Portable Variable Mssage Sign improved in accordance with domestic
circumstance was developed.

QO Development of PVMS system in trailer type.

- Development of tile structure for easy assembly and after sales
service front removable LED module)

- Optimization of BMS(Battery Management System) by loading multi
power system(AC power/15.7Kwh, Li-lon Battery System) and BMS(Battery
Management System)

- Development of 1/4 duty dynamic LED driving type and SMD type LED
module and realization of lower power consumption more than 25% in the
brightness of 7,000cd/m2 with application of power saving control
technology (patent)

- Site installation within 3min.by automation of folding and lifting of
LED display board with development of double pump Hydraulic Lifting
Control System.

O Technology development of portable VMS system

- Improvement of shaking phenomenon by car driving and light weight by
LED module in bar type with ventilation structure.

- Optimization of battery management system with BMS and multi power
system (AC power/3.8kwh Li-ion battery system)

- Improvement of mobility and portability by folding structure.

O Development of mobile app.for PVMS

- LED display control (Display of movie,text,pictogram and schedul ing)

- Optimization of control function and operation condition monitoring
for VMS devices.

- Edit of message and display
O Development of integrated management service engine for PVMS

- Management by integration of PVMS(portable VMS) by improvement
/modification of current management server service engine.

- Implementation of integrated management control system with mobile
app.synchronization.

- Development of on-time remote monitoring and control technology
among portable VMS




O Development of slim/light portable-VMS technology

- To secure easy maintenance by front removable design and minimize
case thickness by adoption of slim and light case.

- PWMS in 192 x 128 pixels with 320mm x 160mm ( 10mm pitch ) module
was developed.
O Development of water proof structure on PVMS

- Water proof function was proved by development and manufacturing of
LED module in water proof type and case in water proof.
O Development of sustaining structuring optimization on PVYMS

- Loading safety is secured by design of 1 ton of loading limit with
double pump Hydraulic Lifting Control System on folding and lifting .
O Development of air reduction technology on portable VMS

- Optimization of air resistance reduction by development of LED bar
type module in ventilation type.
O Development of ordinary power management technology

Results - Realization of 24 hour management in terms of text display by
application of dual system of AC power and 15.7kWh high capacity Li—ion
battery.

O Development of mobile app of PVMS management on android 0S.

- Realization of remote control, VMS monitoring, scheduling and
message display by application of smart app on site.

O Development of LED LTE wireless modem interface technology

- Realization of control , remote monitoring, text/movie display by
LED wireless network in the areas unavailable of wired internet network.
O Development of integrated  management service engine on
PVMS(Trailer-mounted VMS and Portable VMS).

- Realization of integrated management system on portable VMS and
removable PVMS by modification/improvement of current management server
service engine.

-  Implementation of integrated management control system by
synchronization with mobile app.

OThe outcome of this study will result in enhancement of productivity
on fields adopting each components by securing technology competence on
portable VMS and portable VMS in trailer type. Additionally, industrial
activation and competence improvement are expected by supply of portable
VMS and portable VMS in this trailer type.

Expected

Contribution

OWhen this technology is applied in traffic safety , drivers who can
figure out road situation easily in advance are expected to diminish
accident probability greatly. In case of traffic control for national
events or sports games, preventive safety effects are expected on smooth
event management and traffic control by application of this portable VMS
and portable VMS in trailer type.

Keywords

, (BMS) -
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Portable VMS

laptop
-
Keypad , \
GSM Modem (Optional) battery

[2%] 5] ADT Display®] o|&A] Qhizx=|%t

Size 2110 x 100 x 990 mm

Weight 60kg

Display Capability Text and Graphics

Display Elements Ultra-Bright amber color LEDs

Power per pixel 0.24 W

Operating Vol tage 12V

Chassis design Aluminiumn

[ 2] ADT MatrixVison Spec

2}. Boylan(3%.3)
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[2% 8] Nissen®] o|&4] 7Pl E2|3t

Size 1830 x 4500 x 2590 mm

Weight 1,000kg

Display Capability Text

Display Elements Yellow LEDs

Operating Voltage 12V

Charger 360VA

Chassis design Aluminiumn

[ 3] Nissen jit VMS LED Solar Spec
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& dAE S PR
Tl &R/ Z WY olTA WSESF(LEDAZZH) F+&

- Az 9 A7 golgt ElY
- wb wowkzl FAo] FEs wyd el
(2) AA W&
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[Z3 20] Edde ol 74

LU, 7]1& o] Al 7pH QR E A gHPWMS) X
(1) 7]1& WSTZRE 200mm LEDEES 2400mmx1600mmE LEDREo] whe} 7PHE R k= FIX
3 TAEIY R 24T W FAHARA Y uet 5HLE A=A =¥

(2) 71E ol BAZPAMNEAT AAP2E SE 74

- JhaenEARte] AL st 52, Hn Wi 54, ¥ 54 5ol o|elAE thE Ax
T2

- JPHQREEAIT o5 LelshA A 7o) Edde Wae] 7 9lo LEDEAY 3
A2 AZY 4 IA AAsAL

- F2E AN A 9 S SolstAl sASlsl BAY Al Relpz, AM AX ¥
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(2) Edde AAF(LEDEEF =Z3) 4
-8 T+ H] 5L
1 Edde 2ch FA = 1, 300kg LED¥ &5 =3
2 Ak 51 o]£A g 840mm
min. 1, 690mm 2 I R ol s
3 | A 2 oA A7 o] max. 2, 660mm A stetE 71E
max. 3, 830mm A AwbE JIE
i A 2ot 5% nin. 1,000kg SYUZE 57
5 HZ2H A o] EA|7H max. 15sec VMSE &7 A
6 HE2E 317} o] A max. 22sec WSHEET FA
7 EZE 53]= A7t max. 32sec WSEZY 3
8 FEE2E 4L A7t max. 35sec WSEEH A
9 E£2Y 2§ 34 4% min. 30° WSEZF TA
Zo] 4, 300mm
= 1, 980mm Z}=:1, 800mm
=z ) ’ t‘ !
10 Z'“'E' -—7] 5.:_0] 1,68011][1] E%_‘?_ 2;‘1% )\OI-EH
> 3, 830mm HEEF Ho w9l
[& 10] Edde AAF(LEDRSF =) +7
(3) /‘\_]_,".l'_ o|ZAl FhH oM EX| BHUMS) =X
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SE——— . - rem . - 5 - —
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e
| e e e e
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- LEDEEEY CASE 27]o] BAgGle] 2|2 FEB] MBS T2
CLEDEEY AAFRE Ze| DA} LIRS Ax nFUe 74 B
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£3 Fo Aot
PLC Master-K120S
Controller (K7M-DR30U)
fradald o4y max. 100Kg/cr(10. OMPa)
O olAlz I}]J}_
— =} oF aTeE T <}
TET A DC Motor 3Ky
BEEET
DC Motor 250W
1. A% QtA A A (High Level Sensor)
2. 317} otA M A (Low Level Sensor)
[} Al o
ob A A 3. /‘1]-:1_,— oFA A A (90° Sensor)
4, 3 otAMA(0° Sensor)
s 5. = QA M A (-45° Position Sensor)
6. = oA A A (+45° Positionl Sensor)
[ 11] FYATHA] 22 AEEY
QEETIEENN
e EXn
| [ As/02 B4 f2t7E
2 | Aerwd 54 fUTE 1
3 | #HE/9% Hd 5A ICRETE 2
4 | 2/ A (Portrait/Landscape A) | =52 HiAl
[ 12] LEDEZF o5 75 4 75 WA
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- EAY AT AL el s AH Pz Eo]
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2 oua zzow ey Fu)
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- Hd AFE wA Y spA el Wgste 2EF FA 2 AF FHE E0l7] ¢
oy A A JiA
- o weremt Wwol ofo] A (elel 4uNE XAF LF Wl AHshe] 7
A otdd HE W FZAUS 518 (GAS Shock Absorber F-%)

[Z23 34] olFA7hH A2t A&
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| [ popc 2 | Dot | o g
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| eav-esw | LED 2S5
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| TH{E
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(24V->5V) HE=
—| LTE 2t2E
— HEREAAY
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U AZRAd 2d " Y98 oHE Jle
- ZgAl H4(2207230V, 60Hz)AHE 7heRt E ERY HAdAlolE E(20m) HAY
- A AL E BEE A Baola A A" B 122 de wiEEE AA
LEDEZ ol H FFH™ FH2 FAlol LEDEZ| Aol T5H.
- TR XY AntERRA AR R QTMEE AEHME FRUIE

BI(BMS + Z]Eole wiEg])o2 AZAHCT}. LEDESHo] mAR] (= dAa})o]
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A3} SAlof LEDEZ Yol A8BT AP A,
- ulAREET] HA et olol WHE o3 Tixtl wejstel A ATz AA
- AR "3RSV TR e stel dA

C P Bl
wH| HiE 2| S| i 2AL 8

(BMS+Li-lon Battery) LED 25 %
(23] 37] ¢H7E 53 54 2 &5 Y 2
g}, o] FAIWSE gl Fo|2ulE e[A|AE LE7 &
1) A28 24
& = T B H] 3
1 | glEe|=ulEe] o 6 | SP24-29E-102 - 6EA
o} AE| BMS 1 BM-300
3 | SPI FxlAClE 6 B E] 2|2, BM-3007F B4l
2) glEol2uEl 2] Cell(INR18650-29E) X}oF

R AL o
1 FHAU/ LT 3.65V / 2.85Ah
2 of U | 10. 4%h
3 23wy CC-CV
4 o At DC3.0V ~ DC4.0V
5 & 5 AR 1, 375mA
6 e R 2, 750mA
7 vlEla] A(Cell) SDI Li-Ton(INR18650-29E)
8 AFO] Z (WH%D ) mm 430%89:%445
9 3% 22Kg
10 At = 5% ~ 90%
11 o 0C ~ 50T
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(3) el&ol=2ule g] = (SP24-29E-102) A}

3 = Ab oF
1 ZRAY/ & 25.55V / 102.6Ah
2 o= 2,621Wh
SoC 80% 5t =zt AQt DC21 ~ DC28V
3 O(@ Zgoc)“ %‘-aj 2 o} DC28V
= 3 3,000 Cycle o]At
.94 3 30A
! A (Max) A 30A
5 EAInkAl RS-485(Master BMS2}2] E=A4l)
6 Al wkgka] 0K
7 el 2] Al(Cell) SDI Li-Ion(18650) - 2,850mAh
8 Zar 22Kg
9 ol HE 5% ~ 90%
10 A 2= 0C ~ 50C
(4) 2] Bol2ue]a] A|A®I(SP24-29E-615 + BM-300) x}ok
3 = Ab oF
1 2R A/ LBk 25.55V / 615. 6Ah
2 ol =] 15. 7kWh
Coc A =t Zzb Aet DC21 ~ DC28V
3 (@ 25 Co)ﬂ %zﬂ At DC28V
= 3 3,000 Cycle o]
.y =4 120A
! 5 (Max ) il 200A
5 B3 OVP, UVP, OTP, OCP
6 Shutdown 7|% 0K
7 Al kgt 0K
8 Al RS-232/RS485
SDI Li-Ion(18650) -
J w2l A(Cell) 2,850(mAh )
10 BMS A}o] Z(WiH#D)mm 427.7%127. 4%503. 3
11 A| 2B ZaF 139Kg
12 At = 5% ~ 90%
13 Ez e 0C ~ 50°C
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(5) o] FAWS z]Eo|2uE 2] A&

Al
_

B (SP24-29E-615 + BM-300) A

Bat{+) OUT

i spasceeaos #1 | |
i 1t
i sp24-208-102 #2 | i

I .

A 3

i spas.aoEam #3 /
H L ."’
— T BM-300
SP24-20E.102 #4 5 tampeahu ;’ (Rack BMS)
.
1 i
i | SP24-29E-102
gl
i spae-z0E 102 76
. TP i BM-300

Hall

Senser 2004

Bat(-) OUT

Main (+)

LOAD

Main (-)

(23 38] olEAlvisHE Al A% TAE
(6) Master BMS(Battery Management System) 7|%

® AZ7ls
- Cell AQ, Cell 2% 3
- A AR
o Aitvls
- Cell |tz AHY
- Cell Zridetzt AU HAA}
- Cell 222} 2A2E
- Cell Fj2=2} FALE HA
- S0C(State Of Charge, 2 Are]) oAt

® ujfe{g] 7t Ao
- Cell Balancing A|o]
® BPU(Battery Power Unit) A|o] 7%

- 35, YA BE

- AR B3
- A2, AL RS
- A, 2EEA AR
- YRk By
o i 2E

- RS232C, RS-485
) wig gl K3 A%
- Master BMS& o}z 2}

2
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- Master BUS7} wiele] REAXE FAAIIN vEje] AFEYL A

% E g & H =
BEA BEGAS) Max = 4,15V Cell 7| %
F=A BEF &4 Max < 406V Cell 7]3&
ddd BEE(AAL Min < 2,90V Cell 7| &
dEd Be A Min = 3,50V Cell 7|&
A L3y Max_Min #3F = 0,60V Cell 7]F
HY 2918 {4 Max Min #3} < 016V Cell 7|5
A HE Max Temp = b6T Cell 2% 7|F
a2 BE FF Max Temp < 40T Cell £ 7|&
AL BEE Min Temp = -10T Cell £ 7| F
HZ 2% #FA Min Temp = 10T Cell 2% 71F
2 EHd Max Min 2% §7 26T <4 Cell 25 7]
2z 2983 2% &4 | Max Min 2% H7} 15T o8} Cell 2% 7%
3 A4AR 25 =3 AR 160A o A =4 g5 A2 T g4
A 4A3F BE M AR -190A o4 M4l =d 9L, A8 T 94
Cell 34 =2z =3 Mazx Min Z<t 0.2V o] 4 Min Cell A2}t 3.7V o444 AL

[& 13] viE 2| 275 A3k

1. Frhg7pa oh EA 3

oln
o
N
1>
L
i

(1) Fehg7bacrhsExze] 71474 27 LED BAR ElQlel LED £2%, XX 72E(Y
ol ZAL). S Aol S 2dd 52 24 2

(2) LEDEZ 5= LED BAR REH} 2|2 72 E( F 2R Fo] glon Y BRE,
S BEEE Lol 43t Hold TEE Sol 28

(3) 3% Aolxt 1.6t 2Y2 AElojglon] Vol Aolpc, DC/DC AME, LTEZS-
B, Aleldseleyl AwE  EeleuEe, $17) 5o p4sel olg, U @il

B A4 3ol FNE RSl gD 40 AEAo 75
(4) 3H% ZeAQS PFulE AT AP EZTE AN JUL stn AHEE o3

M oolE8E AE ¥
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(3) ¢aBol AxZe o] HEHL ¥918 42 AT sPHKIEA T Fojdlg A7
7] Sl W Tzet BAWE] FUAHS HRS] A% Al =X FAY ¥E A
A A%,
(4)BAR E}Q] LED RE 77
27 87N (A BF) A W 7 or EYY
A12]3 SMD LEDEE UV LEDAZ} 3-8 960(W) x 15(H)mm
¥ (4, 500cd/m2o] 4}) 4,500cd/m2 o] LED 3535 TYPE
Aok 2} (x45°0] 43 £55°0] 4 AE bt
ol o3t At ARt | BFY Txol B uletyl A | 15m @FulE up
Wr s SH(HEY) IPE5 52 ol H(AH ) IP655-F o tH(HHF)
Foll oJgr W Al 2E 24% 587 s ey vz

=
2 A (Feh-&ws)

(5) LED REA IS AE
- 1.0mHF 7 FHEE 4,500cd/m2 o]A % 73]
- 25 XPo]= : 960(W) x 15(H)mm
- LEDZF 2 7vZ ¢ 20mm
_ RET LED A4 14470
- LED B2EE5 : 9670
- LED ¥|%= : RED = 800mcd/mn?, GREEN = 2,500mcd/m?, BLUE = 470mcd/m’
- otefe] 1@ &St} Shi= SMD LEDS] ufF RGB FAARY] AR W AHUSA
2EEA o AJH, BABAS Uk,

- otz ¥ LED BAR AAlE H Frigrpatduiwxw A2 o

pl=)

MaEE4) By MEEE) HY B

LED BAR

[23] 41] LED BAR ZAE
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[Z23 42] Fei&7ba il Zx2t A&

Wy

Forvard Carare ()

Torwand Clamon

Rebane |umnos Irsonsiey w0
" BB 3 %8

] ]
Forward Cursens (md)

Farwand Carest Desiting Ciaeve Lununou: ewssdy V5 Acbeul Tregecrsss
b T Ralsave Specml Do
1 s‘ Ml _
| an HE y Ly i
] a ki i ; A=
b 2 ol iy ) 20 Eamil ”’ I'r e
- FT== ] - i
_= L t 5
2 ERNI= - lfF i \
f - i " -
AN § LA K]
1 | MDA S0 B3 KD AN TN TR
T - Telt i 4 B o4 M om W alea pigzsy
Amdboeast Torugasraw |1 Amireen) Twspastay 1

Dwremy %X

[2%] 43] Full Color SMD LED & A7]|3 B4 W U3} EA
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5. FLl-8WS @A thEdd #Aex A" A&st =Y s
b Fohgws thEd el sy Y E
g R | »- SR | ] Li-(l;;lkmal EEIE—OIEHHF—-IEI PYES-T
AC220V/60HZ J - _:
gkl a}';%:; DC24V Dg‘?\i?sﬂ]ﬂ DC5V  wpes
?;%:J DC24v D(cgﬁi?:i\;{ DCiay 9 pC
L_| AEg-»05s
HHE
DC/DC ZHHE] |DEsY LED
(24V-25V) HEEY
| LTE2t2H
— SEZAAY
[Z23 44] Foi8Ws thedddex 28 d8F4E
Ll ARAd Sd W A & oYY Jls
- Al H1(2207230V, 60Hz)AHE 7Hedt E ERY HAdAelE E(20m) ®A)
- A AYE FFYE g e HbolA AASIA A" FF JE2AAS wiEEE AA
LEDEE o A FFE S8 FAloll LEDEZ] o] T4,
- T A éH}EJ«‘El*lé%EE A7IE = BE&AYS FHTIE AAH viE|e[A]£
S(BMS + 2|Eeol2 HiElg])o2 AZ¥TE LEDEEFo HRAIA(EEs )0l E&Fol
T e 27t SEEA, °J7<}Wl el 2lte g WSyt ¥&, 9 ¥

. . 5 HH B 2] Al 2
A A|F Bl aC22 3 HiElD] =X 7 o
6’" fid S5 ‘ACZI';D\"‘XE'GH‘-) Hl_—u (R | ";BN'S'*U--CIFI Eaﬂel’}'}

[23] 45] AAHY 234 o LEDESE AY XY

Chulgdd A48 9 -1 757
- 3kwi 7h&l WHET] gajal A
(L7 Fi2 AEE HEolBE 7oA A
- WET] AYE wiEe] AA PR EX| R ddF
A7} S Ao LEDEZHo] A
- v ] Bt ofol whE
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BiE{Z| 87|

= PVES
(BMS~+Li-lon Battery}

(23] 46] LWHVE B3 24 2 &5 H1Y 2|4
2}, Frf-EWSE gl ol 2ulE e[A |48 LE57 &
(1) A]2" 34
& = T & H] 5L
HBEEN R EEE: 1 SP24-29E-140
BMS 1 v E] 2] o &

(2) glEo]-2ulElg] Cell(INR18650-29E) A}o)

801- g. /l]- ook
1 ZXAY/ & 3.65V / 2.85Ah
2 oL #| 10. 4%h
3 4 B CC-CV
4 =9 "y DC3.0V ~ DC4. 0V
5 EE A ARF 1, 375mA
6 FE Ud ARF 2, 750mA
7 el g] A(Cell) SDI Li-Ion(18650)
8 =% 22Kg
9 o S5 5% ~ 90%
10 5z e 0C ~ 50C
(3) 2lEol2ufE]lg] A]ARI(SP24-29E-140 + BMS) A}oF
s AL &
FRAU/ L 25.55V / 148.2Ah
2 ol || 3. 78kWh
0C B0 Ezb T2 A DC21 ~ DC28V
3 (@ 25C) sH A DC28V
3 3 3,000 Cycle o]*t
4 . 4d AR il 30A




nhd 30A
B (Max ) 100A
5 B3 OVP, UVP, OTP, OCP
6 Shutdown 7]% 0K
7 A gk 0K
8 4l RS-232C
SDI Li-Ion(18650) -
] A
9 HEtel AlCell) 2, 850mAh
10 BMS A}o] Z(WxH%D)mm 424, 4%139. 4%544. 8
11 Al A 2k 25Kg
12 At = 5% ~ 90%
13 52 2= 0C ~ 50T
(4) o] =AIWS | Eol2ulelg] A|AEI(SP24-29E-615 + BM-300) A=
= Main (+)
Protection Relay
{Charge /Discharge)
Sl l ............................
E T Te‘r:::rg:urv BMS Load
............... )
. Main {-)
[Z28] 47] o] FA|WSHiE 2|A| AR FAH =

(5) Master BMS(Battery

® A7
- Cell Aot

=]
- A A

o A%

- Cell Z|tjA
- Cell ZFcjdetz}
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e LED T]AEZYo| 112x80-20mm, 3 = I Ay
° _lc_)l..O]-}\]

- FEE T A & QR olUA (A1)

HAE AL Egdy "RAIN' (ofzt 3ol H3):
ok =
=2

e UH] <F 1700mm = #Ha LED t]AZd o] 80x160-20mm

ERIR

e = #g LED t]AZHo|7} 160x80-20mm7}E =& 3 A Zgd 34
e 1 X2 AyYy —:rLE‘—E} oA Azl & efeg AR (S4)

Swarco Holding( @ AEg|o})
1999o] ¥ H QAEg|o} FA}

% ¥ URL : https://www. swarco, com/en/Products-Services/Traf fic-Management/Urban-

Traffic-Management/LED-Variable-Message-Signs/LED-Mobile-VMS

O LED o]=A]MS

o] LED TlAZdolis HolE @ Aol thy Ax
3.

Al £2 Hojol del YRl BT HUE
LED Rutel 7PHQMAEA TS Thedt ol TAE.

for
o
2
Y
+
o,
N
N
o
2
td
rln
ol
A5
ko
44
>,
o
filo
do
A
i
f
X
=

- 114 -



D 718 ARE 90 % ZaA|A J7HEAE S7F & oAldA] 4] 43}
* ENI2966 & : ME TE A, Fx, F, ¥ =, g4 3x], LED, &WY AR{F 51
00 7}x] o]Are] ZafA Z¥ro| SGS / INTRONe| &J3] BHIAE T ol=,
o thAlEY FEH (i mid, ¥ N, A8 dx], A wds])
e 12mm ~ 35mm®] T}eFdt Al Iz 4 (RE &% 2e)
« FA I3 BEAHA AL FFHEAE #E dA 23] LED =gto|H
o AMEAF HEF <l QE|Ho| AL}t HHI Ao IS ZE AY EFH AEE Y PDA
(E2] £3371), 7 MOHME E&= LD J|HE (HAolE Ee= FA d4)
o FAHALEE T3 FX|3HE HGA S Tt
71&d AR Apet
2l high-Power LED
=4 o 1Y ZEIY dFujE AlMg3E THE iR BREA AA H &
B3 =2 IP 65
2 = T1 (-15°C to +60°C) / T2 (-25°C to +55°C) / T3 (-40°C to +40°C)
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