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< SUMMARY )

Purpose &
Contents

Developed S / W based AVC / VDS / WIM integrated system corresponding to
international standard. And by developing and assigning remote sensing function
using ToT-based technology to this system, dramatically reduce the huge road
operation maintenance budget, It eliminates huge foreign currency losses. Securing
source technology for sensor design and production, It can be utilized for
exploring overseas markets.

Results

O Developed AVC / VDS / WIM integrated system with traffic volume 99%,
vehicle information 95% or more, speed 98%, total weight accuracy 85%

O Development of stand—alone / integrated sensor remote monitoring equipment
applicable to various sensor types

O Development of Temperature Sensor Integrated WIM/AVC Classl ClassF Sensor
with 5% Signal Uniformity

O Development of Information Collection Center System that predicts road surface
conditions through sensor information and provides information on road surface

variation based on cumulative weight
O Standard specification(Draft) of AVC/VDS/WIM integrated system

Expected
Contribution

O Using AVC/VDS/WIM integrated system with sensing remote monitoring and
temperature sensor integrated WIM/AVC Class I PVDF sensor to enter domestic
and global ITS markets

— The replacement cycle of domestic AVC and VDS built in early 2010 is
approaching. Therefore, it is necessary to construct an advanced traffic
detection system. In the first half of 2019, AVC / VDS / WIM integrated
system will be certified by Korea Highway Corporation and commercialized.

- Export progress by early commercialization of sensor developed through this
research project(To date, $13.3 million)

— In addition to exporting regions (Australia, UK, Brazil, Turkey), KOTRA and
ITSK have collaborated with local Diversification of export destinations
(Russia, China, Philippines, etc.)

- Pilot project of Korea Highway Corporation and temperature sensor integrated
piezo sensor will be carried out and this project will be implemented for
obtaining road surface temperature from 2019(150 locations per year, estimated
at 1 billion)

- Temperature sensor data logger due to the introduction of integrated piezo
sensor with temperature sensor, upgrade and replacement of existing AVC
controller

- A pilot sensor remote monitoring system is installed and operated(2018.08.01.)
at Korea Highway Corporation is expected to expand(second half of 2018).

Keywords

. . AVC
Operation & Remote sensing . .
: Accumulated ) (Automatic Marketing
Maintenance signal .
Cost total axel load Focessin Vehicle strategy
' P & Classifier)
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QA AEol glont, e 24 B A4 BUHY 5 Adstn A g

O HL HZE 9sto] AVC/VDS/WIM &3 AAHT}F d[19] QAFY] A|AHWEo] H|-L
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715 o &% =3 AlA mUHE 7|50 T 7HAY

AVC/VDS/WIM g3 AJAH] ] -
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A4 QAU AJAH
(1) Intercomp, IRD, Kistler A|A®2] @&7 F& H|WD
O # Gupta el al.(2018)2 Intercomp, IRD(International Road Dynamics, Inc.),
Kistler & 8 WIM &F49] titt 45 ¥ &/ Hu A5 +P5I%9=
O o] A& ol 3719 4 £74E A o2|z=e] F42 o& Al 79 &9t
F

O Iy AlANe] ol dfFet A A= Intercompe &F4e] ‘No loop/Loop
Violation’, Kistler®] &240] ‘Sensor Missing' 59| RIS AlFstal glow, o]
n q

¢ AEE 920 AM A AR gste AY # AT 4 B2 V1S

=2 1=

oA B s AFst= AEIIA] Tddets A2 27
Error Code Description Percentage

0 No error 16.87%
3 No loop/Loop violation 13.42%
8 Axle count mismatch 8.75%
13 Under speed 3.04%
17 Over speed 76.37%
31 Weight balance 45.21%
33 Acceleration/Deceleration violation 0.01%

B 2 Intercomp A|AH o8] Z=

Error Code Description Percentage
0 Normal, no error 96.21%
1 Upstream loop failure (Downstream loop only) 0.70%
2 Downstream loop failure (Upstream loop only) 0.13%
7 Zero axles detected (failure of both axles) 0.01%

Unequal axle counts (difference of up and
8 0.01%
down-stream axle counts)
13 Vehicle too slow (indicated by loop activation) 0.01%
17 Vehicle too fast 0.02%
19 One axle detected 0.01%
34 Significant speed change 0.13%
35 Significant weight differences 0.93%
37 Unequal axle counts on sensors 0.53%
38 Tailgating 0.29%
43 Overweight (good data) 0.54%
44 Over GVW (good data) 0.41%
46 Drastic speed change 0.86%

E 3 IRD Al2H o8 FE

1) Gupta et al.(2018), Weigh-in-Motion Sensor and Controller Operation and Performance Comparison
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Error Code Description Percentage
null No error 83.75%
67 High vehicle dynamics 9.09%
35 High weight imbalance 6.21%
69 Single—track vehicle 2.23%

7 Force record missing 2.00%
14 Cannot process vehicle 1.16%
34 Strong change in acceleration 0.79%
70 Sensor missing 0.51%
19 Single axle vehicle 0.46%
16 Vehicle stopped while driving through 0.14%

I 4 Kistler A|2H] o8] ZE

(2) ml= dtjofivtelF AAE WIM A|ARS] oF FED

O m= QlofjuFo] A" WIMS] 729 AA Aelo] tigt o7 RS A

ofd
oli
L
)
52

3 oy F= 13§19 ‘Error Axle sensors in wrong number & ol JHHAHOo=R
AA o) FFE ERIT & s Iy ©@ed] AN A2 $FARFRHE Tdshs
A B A7 4 B 7oA AAEeR Agols AEIQIA Bdets A2 E
Vet

2) Nichols A. P., & Bullock D. M.(2004), Quality Control Procedures for Weigh-in-Motion Data

20



Reference Number Type Description

1 Error Axle on sensor too long
2 Error Sample queue overflow
4 Error Upstream loop only
5 Error Vehicle too fast
7
8
9

Error Downstream loop only
Error Upstream loop bound
Error Maximum axles exceeded

10 Error Zero axles detected

11 Error One axle detected

12 Error Vehicle too slow

13 Error Axle sensors in wrong order
14 Error Loops in wrong order

18 Warning Significant speed change
19 Warning Significant weight difference
20 Warning Vehicle headway too short
21 Warning Unequal axles detected
23 Warning Tailgating

I 5 u]= Indiana 3 AXE WIM A|AHC o8] 7T
(3) v]=r Montana Department of Transportation®] WIM AJAHIS] @F FE3)
O "= Montana Department of Transportation®] 749 AA] Aefo] digh oF HHE
AZNA e 9g
O Montana Department of Transportation®] ARG Z|Hof w=2H AH-Ho 3¢
F3 AN LR, Q 7 % WelE AHe] Meg, Cap &S HAFES Hol AS

Error Type Description
Axles vs Spaces Axles minus one must equal spaces
Axles vs Total Axles Axles counted does not equal total axles
Direction Data Missing No direction data
Invalid Date Date is invalid
Length < Wheelbase Vehicle length is less than wheelbase
Missing Data Data entry check
No Class Code Vehicle not classified
Speed 0 Speed equals zero
Too Many Invalid Number of invalid records exceeds value

¥ 6 9= Montana Department of Transportation®] WIM A|AH of2] Z &=

4) 7lesd T

3) Stephens et al.(2017), Montana Weigh-in-Motion (WIM) and Automatic Traffic Recorder (ATR) Strategy
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O Kistlertt Intercomp®} 2 afl¢] F9 wF AR £ &
@eo] AA Aeo] FAY A ofFof tigt AERES Algota
=
=

se At leu

olof AA Aelel ohst Aeke 4

o} T AIA AA4d WIM/AVC Class I PVDE AlA

or

i

() AAE 715 9
(7} [PVDF oz AA] TE Connectivity — ROADTRAX BL PIEZO SENSORS
O 1981 A= Measurement Specialties, Inc.”7} 1999 &A|$H PVDF m o]z w2
o] AAE, 657] =7t AMgET Qlom4), 2014F TE Connectivityol 2]3H
G55 Qo Bt WA glo] w

Measurement Specialties, Inc.7} 179 &2o] <l

RURSIEUR S

3

O PVDF Film Type Tojl2 AAE A4 7Hed 9 2ol AHgHE f14ss &9

stH, A 7Pg Wol ARREI Qs FEf ] mox AAY
O PVDF Class [ F(&E, 2AHF 43 279 [FHA S48 BF AlFstal 9l
SEEr Az§e] PU200, PU260, of3d A9

o, AxA Ag FAAR E=

AS475, ECM P6G Argo] A=

AA AF =

TEA+ PVDF =z AA

7 ROADTRAX BL PIEZO SENSOR % A]-&

4) http://www.itsinternational.com/event—news/intertraffic—2014/news/measurement—specialities—roadtrax—bl-sensor—

keeps—rolling/
5) http://investors.te.com/news—releases/press—release—details/2014/TE-Connectivity—to—Acquire—~Measurement—Specia

Ities—Inc/default.aspx
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F= #
AsEA { +20%(Class 11, i}%_ +78)
( £7%(Class 1, T7 &H4)
28 s o -40 ~ 70°C
2= UgE 0.2%/F(F XA Ar-gol o=t Zapz)
oy s = FoF 400 THE(EH 70k, 55 Bt 71 ellA FHAa
=0T 250mV &3 HHAy
Alol& RG 58C/U
AE 1 479t (Ao weh Fabg)
g ' 11 #=
A 11 8=z
Ad A >500 MQ
] 7] A 24"x20"x3"(600x550x75mm) Zo| ¥rA
Az BatA %23 6"(150mm) F 170 AHE
I 8 ROADTRAX BL PIEZO SENSOR A% EA
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Weight'

Sensor Sensor Capacitance with Visible Brass  Installed a
Length  Cisssification® 100° cabie’ “[:;f" Length Langtn®  Number
& (122m) Chass 400 AF. C. W50 nF 278 [1.3) 20 (1 Then) R 8Im] | G100533%Y
T {243mb Clasa I U T e B 202N i || 1 2 5Am)} 1- 105 XY
T 2.72m) Claa ll bBIS nFeC. 1225 nF 2 55 (1.3 1057 (2G5 T1E {2 85m) 2105330
16§ 0} Clams 1 700 . C- 1380 nF 290 (£ 32) 18" (3 D0l t2d (3 16m}  SI0053ERY
3 S} FrTm— 7 TG nF<C. IAT6 nF 2% (134 1907 (3 30 1% (345m)  AJB5IELY
I {3 &4mj Claais I BEDAF.C- L4 50 nF I [ 135 129" [ 3. 558 FLE" {3 EBm ) L AGGENA-Y
1LY {3 5dm} Clasi 1l 815 nF: 01525 nF I [ E-IE) 1547 |10 RO b CRm) B-HIS X33-Y
& |1 Em| L-aes | O A0 nl G b0 i 2T 125] 07 0 T T |1 %)m| 1- 1005430 "l'_
{2 4dm}) aea | (IR GG Al - Cs 1150 nl 20 |2 L e 1T PO 42 S} 20054y
T2 Tamij Clinm | (%I B.2% il o Ce L2325 nF 25 |1 50 1067 (7 Rl 1137 {2 BSm} L5 3E-Y
I 13 8m} Clasn | (WIM) TO0 nF-C: 1300 nF 290 (1.32) 118" (3 D) 1) 1Em) A-1BOseEY
1" {3330} Cuais | WM ¥ 16nF Q13 78 nf 255 (134 1307 300 1357 {3.45m} L [T
IF {3 &4 Class 101N} BEOD nF-C. L S0 nF 360 | §.35) 1387 [3.53m) I4E7 {3 BB B0053EY
1T {3 im} Cidis | CAIM ) 815 nFiCo IS nF 105 |39 1547 1.9 s 10" (& DR} T-1005438.Y
20m T Clas i &0l G DS nf 275 [E.26] 198 m (707 214 my (47 1= 1004 G- F
L5m Ty Ch=s il GAF Nl Ca 12T nlf 2 55 [V N} LA m 987 28 m 1) 2= 100k e T
3 e AT 117N Clasa 1l TAdGnFCo1X il nF 238 (.35 290 m (11T 314 m 1237 Lio0ea M-I
ESm 11"y Clima | BEIRF:Cs 1l B nF A5 (Va0 YA m 1T 354 m 1437 d-1008 8- T
4 0m {1FT) Class 11 A& nFoCe 15 BT nF 315 [ b 45 ¥5A m 15T 214 m {1657} o [ L
45 { T Class 1 1108 /F.Ce | T.09 5F 3135 1.5 448 W [1TTT) &84 m |15V L8 [Ty s
5 fim {1667 Class I PIT0F COSTeF  1WOEE  AMm(M]  Gidm{Ar]  7-10065E-T
B Em{IET) Claas ISEGAT-C. (@85 aF 348 (1.60] SA w26 bAdm(ziE]  BEEIZ
L FARE Chids | (W IR I e O FE | ) L AR & 1377 FE 14T d-100852T7.T
&N FLFT) Cobais | W) A&7 nFe 0 15 BT fF 315 [1.45] 396 = [ 1577 EdmEF] S IMSEIZ
WEm W) Class IORIM) P DSaFoCoTD9aF | 325|050 4dBmA7T 46Am{lBY] & 1005577
& Om | e ) Cizas 1 (iVIM) 1232 0F <o 18212 F 3735 [1.55] 458 = 1567 5 14 m {2027 L [y
5 fm () Chas | (WM} VSBENF-CoBEERF 145 (1840 SAEmi2N6  GAAmizzE|  BISEITZ

19 14 ROADTRAX BL PIEZO SENSOR Capacitance & Weight &4

() (Mgt ool = AA]] Electronique Controle Mesure (ECM) - Piezolor type PE

polarized ceramic WIM sensor

O 19799 Ay® ECM Ab= ITS(ntelligent Transport Systems) H el AAS gt
9 Fgoks 7o s, Alete] meox WA 9] Piezolor AINE 3wk Sl

O oA At ae 7heidl dge) di-gste] deks At od At AE ARER
4 AAe Heago] 1, £AF0R IPLIF dojAH EI FxIF IMHStER
Fotrle] 4 AAe] Hls] go] ARRE Sl

O PVDF Class I35, A% #3 B58)7 1334 2382 25 AFsty 9
ou], M4 AE FAAZ ol2Y A 0| PSG AHgo] A
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13 15 Piezolor sensor

= ¥
A5 W} { £20%(Class 11, i}%ﬁ =78
{ £7%(Class I, A4 =48)
Hr Z2H &5 20 Km/h o4
+8& 75 2k -30 ~ 70T
AE 74 279t (59 o)
AA8E 7550 pF/m
Sl s e 1V/bar
ALK Aol Z| 4 Im~Z 4m

Aol & RG58

A A >1010 M@

E 9 Piezolor sensor A5 £4

(th [#= T AIA] KISTLER - Lineas quartz piezoelectric Type 9195G WIM

Se€nsor

O Quartz Type Wz AAE Flim® MM s A7} xo] nte 54 Wb
e of

M A3 gAolty, F2 AGEE L L-Wim, H-Wim 5 2] gl
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ANE B0 o SAge] Iu PSS sl FF B Aol FUE
o

O OIML R134 Accuracy Class 2 3(HEE +1%)9] AARA 2] A] AL FZ24

Z1¥ 16 Lineas WIM sensor

aHE ¥y
A& AR} 5% olui
A skA] +1%(OIML R134 Accuracy Class 2)
A4 24 &% | 0~150Km/h
5t 6N/mm?2
=& 7ts 2k -40 ~ 80C
2 UdE -0.02%/° C
iRages -1.62(+10%)pC/N
e ESR A 4~16nF
AA o] 1.5~2.0m

X 10 Lineas WIM sensor &5 &4
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(2) SfLAE Uiy AAM s - 714 v
PVDF MM H= mofl= AN Mi2fal mojj= A
2= &
A= c ) :
222 45" . . .
4| (@0 36~73% 90~93% 73~81%
S| oo |dasst : zema 479
AlS Tz 7 .
do BAE | Gasell © 21omat 120%
el
o] 0 713 2200 19.000 4,000
Class | : WIM
2 AE|
Arg ALE Class1l = AVC WM WM
2|t S iz oz
Class | : MSIAF
=
HEAL Class|l : MSIAL HERA KSTLER At ECMA
O B AAMet 73 A=Al AR ez E TA] Class | & PVDF mo . AlA7}
glout, e 24 MEE A5ty A e

O HLH|E 95to] B AHIAL} TAY AAES <

FE 4 E2E JEoR A5t

H-WIMS ALHe of 9712 o8t o] A%
e LHERA MIA TAF AIM
o o
oh 43P 24,000,000 30,000,000
(VAT Z3}) (VAT Z3})

W2 3 [FAA] LTAA

x 12 A5 97t v
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AA4g WIM/AVC Class I & PVDF AlA]




A2, = AR B AT

FU A2 71%%AA FWelA AVC, VDS, WIM Al2goz
AVCE AN FZFZAEH], VDS AFAEGAGH], WIMS T334 SEASEH = A
Ollo] WO AA”Hlog 5 EHof glo] §EG A|AF] tigt @A7EA] FHe] 7]&o]
A7sted, AVC/VDS/WIM 8589 AL 5501 9] o,
ShAIRE ditkro] Sfe] =Th(Ei=, HIEW, <k, HHolAol IEdAo B §¥, &
=YL AVC/VDS/WIM Ealau]7l EZ2Aeko 2 Aol @4 Holglon LTgo] L-Hzx
dlolEl & fATEe] &8ota Q= H 2 AT HEE F3 AVC/VDS/WIM 752 &
Aol Z=8a 4= 9l Ao]7] W L MA AP WIM/AVC Class 12 PVDF AA, AlA
A7 BUEY FHE Adste], SuiAld A 9 223 SHIAE -] At g
=8
2012 =71 A SR Talt TASFUNSAAIT)E A, 3 SENFE
"FsAt, ERuE 2oF AFFAFAAAT)AL 2020, o w2H 2 A4TA| ] diE2
W] FoR(al-5 A o], 71%11'%131%111 . ERE ITSAPE FollA wa7dnlAz27}
10%74 =7t 22| S}= %
o, T H&E2 A4 Al FTMS AR 447§ (5009 °J) %EJ Al

li‘

W ofl
=2
i)
oo Lo
ot o

OZi

= 2001 | 2002 | 2003 2004 2005 2006 2007 2008 2009 A
= Hl 965 946 726 8771 1,816 990 952 944 1,578 9,794
X8l 917 465 618 497 761 grv7 611 719 1,321 6,886
S)gs 258 336 87 19 535 379 1316 894 643 4,467
E2gl 2,140| 1,747\ 1,431 1,393] 3,112 2,346 2,879 2,557| 3,542| 21,147
[# 13 ] 9= ITS &4 dg
-+ & 2 AZ(km) ITS 5 AHZ(km) 25 Hl&(%)
DEIE (&3, 2XHe) 3,860 3,860 100.0
LIS (ZER) 13,474 2,554 19.0
SANE S2 (XA 66,862 5,555 8.3
28l 84,196 11,969 14.2

(B 14] =29 ITS 25 A

6)EA: “A273 =74 AT PR SAAATS) e

28



=Y FTMS(AVC, VDS) #+Z33ke ofa] me} 7

onj, ujg oF 300eje] Alado] Az
HAH D e,

asm

30
1500

100
1500

S0

L
T o g a1ad o141
CET SR e 1508 1557 3187 R

(1% 20] 9x¥ FTMS += @

5 2010 | 2011 2012 2013 2014 Gk
AVC &7 313 389 433 496 588
NEER 60 82 131 168 217
VDS | I&EEE | 1929 | 2132 2393 2523 2655

e 63 458

WM e 246 +58
A 2,302 | 2603 | 2957 | 3187 | 3,769

o]

[# 15] A= FIMS & A%

Hl
=
=2
rr
o

ANnEeF ZAPHE|(AVC) ZEo 588704, 1&L2o]| 217704 & 8057847}
, FAZAFE st 9l 3,030709) A F wid oake wiAgs] FAlx

Ste) 7 Qich E3 vaTE 4837 Hu AurE L 10647 ]Ho] o4 HsE o

7 2

DREEARAT

A 2" AR ZAAE www.road.re ke’ SFEE2FAF 20159 FTMS #3803}

29



T A 71 | A | T | e | AR | A9 | AR | A9 | AF
Al 3,030 | 513 | 247 | 284 | 322 | 316 | 650 | 467 | 464 67

IET 483 134 29 29 62 47 49 58 80 0

Sl e 1,064 | 128 | 129 | 101 101 119 | 149 | 168 | 168 0

A 1,483 | 251 89 154 | 159 | 155 | 152 | 241 | 215 67

el AABEF ZAFIAVORE B AARE RE slelAEe] oEstn glov], 7
29| B A% @] ety Aok 20128 0] FAlA AA B AVC Aoj
A gastd, 45 % BT FIANEATY U A= B GE D 4AS

=
=
A5t

oft
ot
EN

o TDC( ), ECM(Z&E2)] 100% <&k el ITSEoF (844t 60007HH)
o 20129 =p4ket R 9 AFRSE AVCARE A 30%
(2014, F844T)| 5 249tH)

o MSI(US) PiezoAlA TAARE] o&Eshe =ujAPge]l 20138 Fe2FAf Al
PiezoAIA WA A 2]HR Asle] AEEEC R ZQ) (20149 LR FA Ha
S 80%, AA| A 50%)

o PU200(F=)/P5G(ZH) 0 ol=sbed =fjAlge]] 2013 =i 2-3AF A[TA]
A28 A AP AER pASle] HAPEECR Q) (201449 EERFAN A
80%, A A 50%)

[ 17] A RTE ZAPEH(AVC) =418} 7] =

FRER B WEFEAGH T Aol
A7) gL okt 2o

Sl AAA AR AVCAIZ
% 13149 g4 A5 o

H
IUP.E. ol

30



S BH AVC A4 LHIFA A3 qo8 W
icid 57 40 70.2%

=7 30 15 50%

4 21 8 38.1%

il 21 13 61.9%

e 29 21 72.4%

ksl 23 9 39.1%

Gkl 36 25 69.4%

A 217 131 oF 60.5%

E 18 =2 A AVC BE ¥ HX)&

BpaRE2 A
Aavc I 2R HE

, Lisaiad

= .| WERE

13 21 HEERFAF AVC ZF BEEY 3}

rel

% 131704 diote] FRERFA D5 71F 95% AFEF YAEES WIS,

AFANE EF)

31



o 5% | #HERED | a4ands

N @) AHE) | BH5E | ARE®) | 3753
A= gghd] 100 A4E | 98.1 AAE | 985 Bt
Chi 100 | 248 | 982 | A4E | 9.1 | A4
A 99.9 | H4F | 974 | H¥F | 976 | IR
s 99.9 A4E | 973 AA4ZF | 981 AT
Ted SIHAA 99.9 A 98.1 AT T 100 B
= A2HA 100 A4ZF | 984 | FAE | 981 A2
R 100 | 45 | 981 | I¥5 | 917 | ANF
A 100 | 248 | 9.4 | A4 | 983 | AF
A27 A 99.9 HAAE | 98.8 A2 | 976 Bt
A278 A 99.9 A4 | 98.0 42 | 994 | HAZ

EREE , _
B Al 992 | AF | 92 | HF | 9.2 | AT
THEER | BEsFA 99.8 A4E | 99.1 AAF | 984 AT
HelSTA4 100 A 993 A 100 A
relEn A 100 | #43 [ 986 | HYF | 980 | HYF
T 99.8 | H4F | 995 | HAGF | 989 | INF
T 99.9 | A4F | 993 | AT | 976 | ANF
A57 AR 100 A 98.9 AT 98.1 AT
25 Aot 100 = 98.9 B! 97 7 A=
HEEE Aot 100 A 97.7 A 97.2 HAFE
AEER | S9OdA 99.9 AAF | 96.8 A2 | 973 A T

2014 3+ 99.9 98.5 98.3

+EURY AVC Y5 AMEIWH (E287h 434

0 (18 en]

w205y
g P —— . )
FEHFE A TS 4597 A 7%

VA7 33 71 HIEEIA EEIEATAR

(29 22] 20148 WELFRAAAE At Prhdat

32



o A4 A

UElsg Aot “UAAAE AVC/VDS/WIM §E3HA|

A2 BRE2BA FATIA REE AL S FIMSEA 2049 A 205
s Al

£ ASSRE AVC, VDSHEA “UEE AN 974 RUEY F'E 24 Adste] Sa
o Need® TEAA, A%S AT 71l 9548 Fra)

LR ZARE AT AT Ee] BMT

N
)
it
o
&
=
o,
or
i)
O
g
rek
)
olr
Z o

jus)
=
OE
HU
e

Q135S BHsto], 7|E AVC, VDSAGE Ao “dAH3-HE AVC/VDS/WIM §ESTAAH”
o7 Attt T3 SRR FA] A E o] 9l ALY AVC/VDS A|AEIL] LG A0]7]
WAL FETAIAR-S FESFH I ot

O 174 “B=g A4 94 muUee gu"go 42
F FAQ AL ZFAR= 201448 71 AVC 217704, VDS 2,6557RAE st Sl
W A0 sl Lwl mhie] o AN me 5o §AwEd ofelgd
=

AL glol “BEY AN 94 mUHY Fu"e] g A&Hor agsia gl
= 2010 2011 2012 2013 2014
AVC == (71) 313 389 433 496 588
IEER 60 82 131 168 217
VDS 18T 1,929 2,132 2,393 2,523 2,655
A 2,302 2,603 2,957 3,187 3,460
[3 20] =t AVC, VDS #5383
) Ag
. 20174 20184 20199 20209
T ] 29 [5%] 29 |+%] =9 |+ =9

iy é\]\ig 10 20,000 30 60,000 50 100,000 70 140,000

=]
|- : 50 | 100,000 | 150 | 300,000 | 300 | 600,000
o
347 10 | 20000 | 80 | 160,000 | 200 | 400,000 | 370 | 740,000
14 o <71 2,000,000

[# 21] =¥ "&59 A 94 RUEF Ze) g A 2

33



- §EIIAH| 7} oFAtE]o] Tl AJA Q] 2019V 7FR] A &A1 AdAfo] of|Af
7hsstel, olF At AdReR o

- 20209 7|5 AVCEOSF 74%, VDSESF 19%5 A+ A3

O 24 “AAAAF AVC/VDS/WIM §23HA 25 ] A2)

71E AARAVC, VDS) HHl 9AdA, LHen 2%, LAFFER A, TCS 33
5 )50l $54e wgoR WA B AdAFe] AYstnA Frh B mANLLS AVC
Azd FAS b0 dESE Aor A% A7 A

[}
g 7% oF 120%°] 7HAe= 714 diet s A9,

- A AVC, VDS UAAZT AVC/VDS/WIM §2¢F A28 0

gHFaH
= VDS AVC AVC/YDS/WI M Hl

(224712 JI|IE) SSEAIAH

LNV=1 | ANV-1 | JHE N

JbA (vatdlel, &) 8,000,000 14,000,000 17,000,000
e
LA (MTTF) 45,000h 45,000h 50,000h S’I o
21242 =l % % o sS
L = SS
_A_Eﬂg_n_ X X @ Olé,"
WS © © © =3
s =& ©) ©) @) =<
_ ===
& X © © 8]2}
=ct X X @ %%
TCSEH & X X ©) =S
< 0l &t

[Z 22] 71279t Y9AALE AVC/VDS/WIM §E3F A A" v

34



o) A9

o 20184 20194 20204 20214
T A 2 2o A 2f 2ol A 2 oM A 2f 2ol
=] (== | o (=R | =] (=== Ry | o = |
- AVC 5 70,000 10 140,000 20 280,000 50 700,000
w
Al
VDS 3 42,000 20 280,000 30 420,000 50 700,000
Al AVC 6 84,000 10 140,000 15 210,000 20 280,000
7T
VDS 5 70,000 10 140,000 30 420,000 50 700,000
2 19 266,000 50 700,000 95 1,330,000 170 2,380,000

1A WA =Hof o) ¢ 14,000,000
1A A4 oo o2t ¢ 17,000,000

(£ 23] A=Y “9AAAY AVC/VDS/WIM §E3+ A| A= Tl A 5]

- R} QprElo] TlEE AH 20199RE wEE gu] wa 9 A%
Ao A5 Aol i

- 20219 7]%F AVCEOF 39%, VDSEOF 4%E AG oAolH, vj'd AVCE 6%,

VDSE= 12% A3%stal U=

System), CCTV(Closed—Circuit Television), AVI(Automatic Vehicle Identification), Beacon
A2 oer AAHRN T Eo] FUE 54 71eE o839t DSRC(Dedicated Short
Range Communication), T4 (Wireless Local Area Network)ZEAl WAVE(Wireless

Access in Vehicular Environments) 531} 22 9FuleF A]Ad”]o] gt}

Az 71& A8 ALH
- A HAA VDS, CCTV JZ ITS
Bl et I+ A] AVI, Veacon B
T DSRC, FA@#, WAVE DSRC 7|5t w5 BAAH

[# 24] ¥SAE £HAF 7le 27 AA

35




O 948U AVC/VDC/WIM 83 A2ge A3 T 7] 428 tig 154
A A2Ee HoR 94AY 715 B edaxns peulg Hasts 2u

stH, Class I3 PVDF AA =4tst 7fEE 53t

WIM(Weight in motion) 7|5 372 A|l&stalat gt
TE 2010 2011 2012 2013 2014
AVC =& (771<) 313 389 433 496 588
nEED 60 82 131 168 217
VDS &L 1,929 2,132 2,393 2,523 2,655
A 2,302 2,603 2,957 3,187 3,460

[E 25] = AVC, VDS =33}

ol AXH 2,655T19] VDSeH 805TS] AVCE §AR4 2 welst AsHow

&
AA 94 HUEE 7ee ¢ a3 9dde & A9 A8Ae SR

lﬂO
oX,
lo
ko
g
O
i
ok,
N
)
K

EE A7 &3 SX24/23 Hl D
X =2 %71 (V0S) 24 o AENY A7 Ik
22 A 7091 (AV1) x y .
] DE20| AET0] AAl
2424 %) 9] (DSRC) x 2 A Y g
DESE (A0 23C2 oy
S 2 AZTH(WNS) 2 A 2 A 22
SES Blu/me Foe
AT E OAEE oY BT
CCTV o 0 -
EEETELE o O -
LT o O -
[ 26] ITS AEE Ax]7]& D AH] Hiet

kA = AVC, VDS Al&" #5948 7|Ee2 &% 109 o2 koot | uA|
]

FAES Aol AEAQ ABAE B Aor 4=, AL A 94444 7)s

Class 13 PVDF Al4e] 2481 A4e Adsls 7 BAAEs 2 Acw stast

36

pISRE)



Q] AAEA 9 Hu)

1T R - O

ITS ZBAe F34

A YeRgen, 201543 o]Fo= Ak, o

o) @ Aow AdHn

Rt 20104747 = i}%%ﬁy
X

AA ITSAPE 20119 = 13094 2015 1869 R=

(T

A

AFFRE o

%’lﬂ}.
ol2fet HlofefH|o] X

o= AVC, VDS &
189 &

11.5% /HX]-‘:’/H) T—j{-
TE FQFZ0=2 [TSY ozt A

o] l-:_o]-

A

1 Zurol Zdm] =

[

£ FE35H7] $leliAe AVC/VDS/WIM 7]%50]
stofof st titke] FlelErto e AVC, VDS, WIM Hxo] Alxaglo] oy shite] &

FAoR Q1AHAL Q)

TR =
AA A R7E o wEA A

1023 =&

rlo

ARSI AE 2

Fesol Aug s

(] @ ek =)

219 /vgek | 20119 20124 20134 20144 20159 | Z7He (%)
] =8 | 5,089.62 | 5,884.94 | 6,049.92 | 6,577.11 | 7,141.32 9.57
et 221.23 233.77 244.79 253.68 259.92 6.24
ol B | 218645 | 2,376.65 | 2,576.75 | 2,787.32 | 3,009.28 9.05
G ¥ | 408245 | 444831 | 4,830.01 | 5,233.80 | 5,665.38 9.45
S 574.11 678.74 801.16 944,51 | 1,113.53 18.26
Eiy 294.26 326.49 361.74 400.12 441.63 11.47
7] & 566.33 641.68 726.47 822.27 929.64 13.71
A | 13,014.45 | 14,590.58 | 15,590.84 | 17,018.81 | 18,560.7 9.99

8 *

(3 27] ITS AAANA F=

A Global Strategic Business Report('10.9); (Global Industry Analysts, Inc.)

37



7t sfe] A E AAE gtR
o] AVC/VDS/WIM §-53 AAH ALdA el A dsss BEAste] B A A}
Z2RE dAsty BT ATH0l HrE 9gt Hrt WS nhesict
2 g |AEdEeE]  AA AL $E eSS sty
= 714 A=
nEF o =
P TDC(H=) 95% 99% 3271357}t
S
AVC/VDS/ P ko= TDC(H=) 95% 98% 3ol 7| 7}
_ o™/
WIM %-%@' -]_11:1 =
N Eat= @%Tr TDC(F=) 95% 95% 21713 7t
T TDC(A) 75% 90% A S A A A
;%]-Q'E [e) (¢ (4 = O 1
2 ALA
A
WIM/AVC | MTTF MSI(|E]Z) | 4,0009H= 4,5009H= A B A A
Class I &
A A
E 28 =] AlAH AP S5 2 B ALAY] B
B A1 AYe 59 ErE AVC/VDS/WIM A AHE| Q] AAMALS] 71A1 ZA0| st =
Mg EXstA o2 At
T B TDC(=) ECM(ZZ~) LHEF A (TS
7} 65,000 80,000 45,000
A 45,000h 40,000h 50,000h
X 29 =] AAHT EAF A AR BA H|W
AAELE Aloj R 2Ako]l S3t gy Aoz A=Fr 9 Y s 7jMdste], 7]E A& iy
121 &1 A roA Hlu S5 HE 5 UdS. ESF FHAE tiH] oF 50% 718 £F=oA
o] 7Fsote] Bgot Al olA 45 HAAAE S SHT 4 glom, AlAEeL AojH
T2 ojE SYSHE °o]E 5 Uiyl oS3t

7
ol
[e}

e

10

38



(] @ EaheD)
An 4 2018¥ | 20199 | 20208 | 2021 | 20224
AVCRTAIA = 560 616 677 745 819
AAF WIM/AVC
Class I & AlA <] 200 300 400 500
1,000 1,100 1,210 1,331 1,464
AVC/VDS/WIM = ’ ’
SEEALH
<] 2,000 2,200 2,420 2,662 2,928
A 3,560 4,116 4,607 5,138 5,711
# 30 A= AA/FEFAAE oA g
O AVC 9 VDSEoF diitga(d) s=1d71&d U5(34~409), =tk 23AH40
°1~509), WIM ZH] dlitgd(d) = 2FAF (OF 10091~1209) HAEE 2oz o
FEH, U ITSAEE mid 10%% 374dst lew, AVC A2 Fo719gel WweHt
A7 @A BHAota Qe Al AR 7H.
O AVC/VDS/WIM A|AEE AE ¢k § AFg3tote], 2018 AA miZo] Aol o
FEEE 271 A RES LEEe
2) Az v upA" ek
T B npA G A=k
o Test-Bed ¥ 7]& A4S &8 ¥ 78] AlF TH
« AR 83/ 5 9% I5S 5T ARY ¢4 9 AE A0 73] v
o 27] 83 3 ARY AEE T Y WA FRE Eol7l fI7t
20189 | g32591 210 9 vy
« AVC 5 TR Q] = % FHobr|ote] AVC/VDS/WIM 7gH] 21 gl
m= A
o 9] ARE ot Qe t7YS e R AR §E AA
o SAAGO EAR g ESto], FA47|&] pAdE Aufoty, A&
20194 | a9 AFANEE St Wete g ge] AUt A g AT HAS
o Fol7|Eel A=ASFuFAARL Y dfe luE AS &g, o9
ToAE EAT

H 31 e o) g A

39



O =4 & A
- =W F8 ITSHE T8 MAE=A5EusAAGS], AT S)ofl A&54 <1
VE e AE SE
- =W T8 ITS #9 A A3 2F2 52 AF THE
- A AAEA, 3F 713 2 T8 A4 A digt B ZE
- U AETI 4% %, GS F, K uiE, NEP 135S 5& A& 45 4 &
el
- Higelsr 294 QE 2ESAE 55
O o9l X A=
- ofe] A wE JHEE 9ol mid 13] o4 wE R ITS #oF AlA HAg]ef A
sto] HlIZUA Wiy 2 YEQE =
*WEROE 1 20179 Intertraffic® China(F=t), Intertraffic Istanbul(E] 7]
20189 Intertraffic Amsterdam(H|@=E)
20169 ITS World Congressl® Melburn(Z )

20179 ITS World Congress Montreal (ZiHt})

*ITS Hof :
20184 ITS World Congress Copenfagen(dlmt=1)
o Z7fste] ITS TAA}F v ZUA wfjd LD ALY

=06 =
S 2H4A

TG7|HEER 1A 2014-267) 22 ofd ITS 2E

- o9l ITS =&

A7t 718 S
S22

*ITS @3] @ ITS
& 9 239e 47 9

, HAR, Y A AEQA)el 1314 AFste] wE wof HT A

AAE, H7)
10) ITS AIAHN 2] (World Congrass)= ITSHE2]2 374 };H:v(o}ﬂﬂﬂf'} frd, oFAlobold Ao wid 13] ZjFste] ITS &of
o] o

9) JHEH Y (Intertraffic)> wWFEHI|Z 47
q5aF AgTie}, Alupolo] JfH o] 7|32 Rt 9
AE

o AHAEsF A|Ampel Aldlolo] Aol 782 &8sk
40



A14d. AVC/VDS/WIM g2 A ~H

1. 7Ha
O Y 257 A2"He AR AAAVC,VDS,WIM)E &= AjAH] FAHoz =5t 1
FHely A2 # e 7} =2 gon A WEF A|AH QIRAL ZFZE61A
ool SieJAE & 713)7F AP G E= EAI7F LERd.
O FAR= 71EARE AVC/VDS Al2" 7] Z]9kefe] A4 4587 @A(TR Lo7HA] 2
& WIM Al2" e AQFAste] ws{ AA" g5 of7ldA 42 53 As

gl
4 AsEE A

o

WA
LR

a9 17 AVC/VDS/WIM §-53t A|2" SEE

O PVDF 4149 @714 iolze] w2 14 Z(Ghost Axle) 2AIZ HFstua Yeiiz
Z2 oF 71822 Threshold level HFAIOIA] Event ¥Ao] w2 Interval B2l 02 A Asto
24 dojg AzEe Pt @

O o] WAL MMl 2A15 o] ON/OFF AeolA Ze A|7h bz o g Hhgst= A5 7

d B d7IMNTE #HAast st AV ko|2E dalglEe R dfdste Ved.

41



Intervalistia 0120401 G il 12 tervallsiia (E0i01 Notse real %2
LadIpail Ol P
Cruipud unitage ¥
Mewy Threabaold lmypes
. . Comparied baseline
I I
Old Threshold level
Ctimessdty | Odttime(t) Ot brmee'E) | O (1)
Wisndard Imiensalist) shost |nbeniatinl) Standard Intervalist) SO —
9 18 melx AN Ay )&

O F 9 FF] 25F(EFHS A2 129 /=7 fgLE AEste] =283 7
Aol olukA S B40] WIM AlAHE Ld 844 29 9 sk WEANE A% AFE
ZF olFs WSS vl HAESH AEt TS A5 ote& ok Bt A £ 54
A, 2% FY A FAANAY FEolE BEE BASH HS AREE EoliA
Ll

izt el
. ot gETAY] 4% B
1Azt oFs} A T Ak A o T
164 049 ~ 179 029 o TIOFE ‘_o~7‘< :_—1 Joll -5 7Hs?t AVC/VDS/
WIM s S35 i
« TTE AE dds AA 1 S/W A
2u% o LRenel A4 97 Ry Fulolx SUE A
174 02¥9 ~ 179 124 BHIE 7INtew Q=AS HAY dugE AA H S/W
7
c 7k B IELE= HAE HEA JNEH dagE
1=
s D) e g A sl el
o 7F7 =2 E X3 01}\ Z_H;_/\Z Al E OLﬂOE
1 __C'),_] ~ IE ,_C,l_] — 1T [e) Tl
184 01¢¥€ ~ 18¢ 10€¥ Ak HAE
« Y ¥ AVC, VDS, WIM A5 371 <% Id&
# 30 AVC/VDS/WIM 55 A28 7ieh dAxpd A9

42



2. AVC/VDS/WIM &-5% Al2d 7 (12td:)
7h BV s d%

(D) =W FadA A %

AVC: XS, 5, WSE

rrrrrrrrrrrr

o m W oW mm om e P

Ob =l wEF AL"E2 dEsH AANVDS, AVC, WIME 5 AAd] F4o=

(W) 22 9 QA AFAA (VDL thee] AAE B S48} offoiA 9o
S o 1061719 A2gel AT

(th) TEFZAFZE|(AVC) 1= Gats molslo] 27Ab 9lon, 2y AR
50%% TDC 9@ ECM2] QA7 HGat S

@) ZFAAH(L-WIM, H-WIM)% Low-Speed WIM-L QX ZA57} o]Folx gl
O}, ofHs] =9 Ala'l B T]&Ee] o)EStal Qg

() 19 FadA NLAS} (AVC/VDS/WIM §E3F A A=)

43



HAB /=7t FLHE =
v ]:';‘Il:l]]—‘_;._—‘| Type
ECM v Fzo AVC/WIM EHs]
/EEA v AAE Type (2Loop+1Piezo)
v At 215
v LCD Xzx4&
TDC Hx=8
o (g7 o] )
o v omEs Ol osst AnA
U 5, S5, ASER A9k S AT s A

(1) 3 A

b

()

=
=

o

ok
BEFEAH (AVO7H
ﬂ%%~%E,%ﬁﬂﬂ,ﬂ%§ﬂ,

Hlgo] gk, o

e

[e) O 3T
HE, 8%

glol87t Washth, LrMAY] £/0x

L

A|Zto]

ot
S

TA0]t

[t
[

o

l

|n

1

_1__‘.
-

O
=

1% g

17FS 7R

o7

o

=

44

Fow HFsl7] gt AAshe S A
TREF Zo], Zojg] Zo], ¢ud HE, 97
Age Bl S FuAAL dolx AA e

Az, mex AAe] WA F7] 9 £/9

oA} Toz AAC 9 ATE ojEA Wo} So|1 o

FaAgel AL

Al WeAl RofFal o

A



Nl i b
BRE

a9 19 AFHA Z=ALAAYlH F5)

(th SZAAS} vz MM FANEE WEFEAFHAVOZE 4 wom oot
Zol AAIAL Qs B

BT A T AT
k]
Bl A g

B ooy o
Bol ak o
R = = ]
cac®ul
T Lo SRl
3 FECFEET Y -
T ELE] .
g TEELkD Eig i m¥p
BEDe LEE HEN G w
HIEAT &k nnng Nz
A& hE gy ok
WEE &R S
|
i Fg
W
:;‘.;‘-',I'; kA E B
i g agse 2
T E il B
i
L

a9 20 AFEF 71x2As QY ZeAA



AR Z2Al2%

Fog PN SeAE A

FEF ARG £ 4
AEY St ek gl g

A9 AT AFFEF
dAdole #H5) Fa9 4= 4

4 olof S,
() )& ez Ao @AEe 9 due thelA DA 7122k Threshold levelol s
o] 457t Solew shtel & ATw AAsts WAL st ol 7t @xuit
F2AQ ol= AEITL BT, 217 BhE SANEE SASEL Yoid Tl
ol 2AAE At 7 F AAAA A5t olelo] Welx A4 " @4o= uet
A9 A1717] $15te] ApEE WHAolch

-

Ontime(t) offtime(t)

19 21 Threshold level-g ©]-&%t

Computed baseline
New Threshold level

II'. I.II II-I |.II I-' I.'I I-I
‘ L) __." \ e |
Old Threshold level

PV ',"

Ontimelt) offtime(t)
719 22 Threshold level:& ©]83F Noise computed baseline =&

46



I

Output voltage

Computed baseline

Mew Threshold level

Ontime(t) offtime(t) Old Threshold level

719 23 Threshold level& ©]-83%F Ghost waves =&

(Hh) et ol=et whAle FeateE Ald ABAE flo AFEEE Tolx AIA9] ontime
T offtime®] Qx5 HMYAIZIAl "ok Threshold levele] =ol&<%  output
voltage®] ontime¥} offtime©] computed baselineF&} Threshold level 82| =}

o|7F AXA Hrh. o]t A= 1AH 0w KL ALt @AE JO7|al o]ojA
= FAAE Ade] & Iy dQlo] Hrh webA 2 dAFolA mo|xAT A
2 ofelet 2ol st

- Cutput voltage
v A
k1 l'll H&/

| Computed baseline

f \ Mew Threshold level
| II
i [ \ /
_Ir I' I'l i I| III . i II'I ||
"J"ll"'ll" T T/ ”IL 1 .l

Ontimelt) offime(t)

ok Ho

wl {
Old Threshaold level

-

v

Standard Interval(st) Ghost Interval{gt)

13 24 Standard Interval(st)2 ©]-835F] Noise Ghost Interval=&

47



/ ":"“tF:"'-lt "-."E‘.-'H.Etgﬁ

.".I
\

| V' Ghost waves .
/ | i S Computed baseline

.".

I g

Cintime(t) aofftime(t)

Standard Intervalist) Ghost Interval(gt)

13 25 Standard Interval(st)2 ©]-£5}o] Ghost Interval=%

(Ah 71 oo 2AA A& AE YR Threshold level®Hyt tr=2 4] Standard Interval
WAS ARESHAT o] WAl

Computed baselines HolAl= 2= wave?] interval& FAMoto] Standard Interval
ol

Hoy 22 waves A4 4¥ A7t opyztal HostE Waoltt. ol WS

Moz JHANEE A AEBY +E LU

AHEgt o]5+= Noise wavelt Ghost waver= AAAQl waveo] Hloto] FAF %2
interval-& 2871 wlZolth. o714 &Y 45 S7H1X] o= Computed baseline
gidof A WSS et W AR|ste] TR AYAE HE AE AU &
o]7] {lsiA o]t

ot AVC/VDS/WIM 58 &% FLHE AA 3 74
(1) FZAA

0D 2ZAAE 149 JedA(nductanc)® 7HIT §E 78S QoA Hzuel
%, WRIshA] sk oln) £ A6l A = At sk =u 3

==
Fol TAeLY] AT JIFE A(Mutual inductance)”t B4, 571z F1mo] QY
S grol wisstel WA Slzie] WA Fus WSHASA v o] wRFnLe)
Hoh= Al AERE AX AFEHE 7HH.

(2) Protector

48



“h slz5<}

3)

A 328 (Oscillator)

Oh Fx AA "R 4719 ERR|=7t EARY. o] TxlslzEs 7 Al il

Mo 2x AAel AAHH Ea 479 HASRE maAA qodse Ea ot
olol e Ao TEs Hol 77 slzatele] 4T 1HIS wobru |
Mol tAY AsAADE olg 47)] 45E wAAor BE A & 5 A

Lo

o 9 Fukpl SRR 294 52 Awe] 220z WA EAe]] A

U2 g9 AY WAFIEE WSAAN 449 AR Aol o] 4T S ot

(4) AZR/E AR

D ofdzI slmFolA Foje TS E A=Zst =24 AFHERE E=Hd

HUlFA Hoh 94 Z2AAY 282 Fo FEAAE D82S st HA
s25 Fol =rAe FnE o8, Add TAR=R(EA Al FrAIA)
Aol A fE AASH "o olu =rAfel o o] EAISHH FILo <l
HRlA7E W5 =of fAd Alex @ Re] 7|E FXe el AiEE 085t
Zpegol gle wieke] WXFubpo] HMeks gA|ok Futprh Mgt ARSI Tk

Eslo] Aee] ARE 7 Hrk,

P

A Tl g
fRE T -
| it
i 1 O PO llamy el
| L]
I
TLa T
*
e L L
9 26 Fx4dE 32



5 =

= A7)0 AggRe] G2 QEus gro] Wt 4

D 2ol Fhste kr kdo| dX s FIAA O Aol e JdH"s ghe
kel E

Hgks ZAlstel ON/OFF ghe] 85 oaks 24 + 9= U
22u7F Sa%F gES of, Jof mhE EfA

Transformer

Oscillator Loep (L + AL)

h

(=h

b

25 o] A A f70] B wH Fuio] WslE PAS] 97 FHmel A
ot} sgiol 23 A4 Aolol TrtE

shol glzel MARE ANA Zr) oln] EAA Erje] Ao wat e
wsfo] whE whl Fupo] Afol7h Wabh A7 ol R AA AR ud
sof EdAE ofgro] AEE A0 Fo|, AgAGo] ME AT QIEE sl Wl
e Aojetn oAE,

| ¢%E 571 3249 LLoop?] ¢lg€l Aol Hzloltt,
I AlA F9)] Aol ApEre] Aol ol #AA A%
Axztao] glo] =o] WRl7] Weo] Wl FutE EolA
HSH= 919] "ol Hof A& A HY sRdeA 2
o Z]Qlgitt. & gure A5 JAEEAM)S EMA xo

o7} ARt Aol £

]_
= Aol 24 T )

rr
>

o it o
u) iy
e b
H -
. R
) TO

rr
N
B

A4

e .
r

o ©

in}

50



Loy=(Li~M+(M ]| (L~ M, )

ML,—M ML,;,,

L,+L,

=L Mt L+L

Loop Loop

(W) 571 Adge A AlofA Lzzﬂleo]—J——’- M= ky Lleo]r%- olmf AdAL k

L5 audso A AHE oulste] 04 174K0] ke 2t Eds o
o Fze] GFS Wiy BF lolgt AP Z 145 BT 23459 PAo]
e 77 Feje AL Euih g b 9wt Hal S0 Aol 4T 2
ge Aot Ao & 2 12 Y 4 9on] oY M=nL, 7 BR @ 4
olet. ofuf AL kgt Zol thAl viehd 4 gt

L(n*=n*)+nL,L

loop

nle-I-L]oop

1 28 ERAET O 1245 At dAve] wE ARFEA
T

G50 T2 AuEs st

=

(th 919 I8 T2 AAQel Zpgo] EA & wjeb 2=fo] EAsH=] &= o] <Y
Azt HekE AAH] 004 10 13F59] I9® A 300 p Holl A 2mH7EA] W 3}s
HA Ogizz yEd Aot EslA xmo X5 27 QIYEA

(Self-Inductance)7t HHH 2t EA §-5 o ¥sgo] o7t == dAH] no]



Mot Z1g o 5 gtk & 23 MM QgEsd 4
Al omre 1459 2] Aduset 2459 2] AgEsct 4T dEEs
(Mutual Inductance)E 24 A+ @AY no] EQsHA H=dl, 1252] #47] dd
"arh A4 ol Yk AMHE 7T & AUk
it
_ é |
| S ! |
|| 5
B -.-._..-. ........................... i
| E a :
I £
H H 5 1 i {
4 IJ[,-.--_...-.....\,. ..... -
B S S i
| i : } [
| H . H H
! T :
3 JI:I-.---_----.-.- ..... _I
A R S i
T,

@) §19 2d2 2 Aae] Eorte EfA 2w o] 2p7] IY€EA(1.83mH)7H Ak
< of EAE no] 2= S7FEQ Fmo] QYA WS YEUWI Ut
FIL QYR AE o] EASHA ¢fe W 95uH, Aol A & w 85uHzt 71
ek,

xII:I'*
T :. R (% N Y : S
E b ....I':.._... ...........
H | 1 1
I T Rl LR A LR
N T
- P :
T i h i
- SRR R O : i
i i i i i i
N D S SRR .. N SO
O i i ;
0 02 04 T3 08 1 12
() §19) I-e A IS g @ Aoz FAus} o 022 4 o At FS &

52



Cly)

1Z=2] 247] QIgEATE 1.83mAn] o] HAH|Y| mE 221=59]
F700uH7} =t

d

e =+
32
>
ul

_|O -llN

N
Ny
A
1o

L] HAHgh2 732uHelth. SHAIRF EflA Emo] QEE A0 Y

A gk Al wRIE f4A Ak & £10% 0 £20%°] eAE A

stedl ol 9] TmolA dduZt 0.2 ofst & wf I}

ZolEtt. & AAHIE 020149 oz Dojof 5t 22=9] AYH

+ 732uHo|st= 9o Fofof gttt & AVCOAE= 350uH HEo] Fk

sto] @AlHlef| wE TemoA 020149 #e A siEo=M EdA 2ol
T 9 eato] mEs JHHAHS} fao] JEFE S

o 2
)

N o

> orr & 2
g,
ol
ol
)

m[o
o
)

(7) AR =2 Ad

4y

A¥e E AEg =ds mojel 7120 nlolae Mol 2g wasy] 99
gL 37 Az ARt $4 2ol mm—‘—— A9 72 Aol Ay
2 g8 Ay 2mAAel glo A4 AXste] Tue] WAFMSe} WL 7St
T Aol EAfHA] e wle] WA Fubgo Mge Y12t & A%l Fup
2ol Wste 7] i8] FE9IR Aol AW AES stn 17 2z7Aew
449l TS 7128t

Bl

9 29 o] £A51A] &2 W] MictosenseAt S22 HHz7]
o+ (61.24KHz)

53



(th) 719 mtola= A2slzE °]§
o}, Aol EAsIA) ge o] WA Fuk4st oF 61,24k w0 T
o wle oF 6230MATRA oF 1.73%9] Fups FolE

169

125

HE

ik

A3
448
43

J8T

b =

5

157

167

213

-4 17

a7

s

Al
el e

)

a9 30 zFo] =AY o] MicrosenseAt 3= 9]

_:]:q-,.r"ll. i

anw

.__r,]

i
—
i

”LJ ﬂ

I &

0% D

5t

lgdal A

108 Dy

$

APE ARA oA

——— [iatabiock
Hare =Ingaf A
[t & DHIE-215
Tire =4TEE4EF
Thosk = 18 Ve
VAISIE = OV
whesk = 10 WD
HAIDE - 00 W

= Giom & 2500512)
Misaraan = TNV
Weravarr = D21Y

—.-:-:-l'-'all.ﬂ-—
=1 22

w2 m2 H
am: S0 B
¥ 0w
va: 0¥y

dy 023

HFz 1+ (62.30KHz)

A

Hams = nput é

[l st = (0-05-26
Tormaz
T ocake =
W ArElk = DAV

AALDE = Q0%
G
M asarnim =
Mirdmeam =

B2V
AP

—— Diatabdock ——
- EOE4T ER
45Dy
W Seal = 10 B Ow
& 350 {512

FoE B

®1: 2%
W2 E2u
a5 B00E
1.  PSY
Ta:  TEY
d o

— g Wahas —

29 31 Ajero] EASEA ke W] AR Fwo] A 1 (99.70KHy)

54



Iipasd 1

183 ¥ ¥ Databiock
i H sives = Input &
1319 i | | Dase = 000526
T «FiFzIER
i Y Seale w5 V/Div
. Y TAGI% = 0S5V
Fa r "1 i I-’: l--_ I-i'_ "l I__- I_.-| Whcalw = 10 H.ﬂ_ o
30 Il" pocgls r“-flf-llf*lflf-r tmmfop|  [HADE = D0W
HAEEWLE L FEd U7 I l XSpe <260 f512)
InEs | | 1 I Mas ! o
il - R B i $ -k -w.:JI hpspriiafengy NS Sy
: — Lot Vahias —
- | W1 529
i w2 H2u
a4 1 dx: S00%E
i ¥1; 03V
] T2 2
e jd &3
A7 3
oo W 10 B A

1% 32 Aol A wo] ARt 38 o] WAl w0y (102.4KHz)

(th $ 282 Azt 32 F o8ttt Aoz aigFo] EAcHA] o2 wje] Rl Futprt
oF 99.7Mp g ol Apgo]l EA & wie= of 1024 ==A oF 2.73%9] Futs
FolE Hth Azt 327F dFaprt o gom Fuoppo] Folrt ¢ Beg
od & AgleH AA=m o] Aort Aoy @2 Foll AFY] #FE AT °l =
=

o gAY Zo=w 7| Hrt

v}

A

Oh selz AE FE Azt 200 ANFEE olgF P2z FHH] Uk
WA gl melzold ol AEE 32 REsje] Fsto] oAl T wA G

(WD EG HelzAd dok B B2 AR ARS AASH] S8 2 WA el g
sfolul s ZAAZE EASte] 94 A ol AEE Ads] A% P 29 o
of A thole =7} EAfatct,

(2) %47
Oh ARl 4GB BHRA AREas olstl At ZuAQ] gl oE

9
2 WEE/2 AEehe] AuFuiee] oot Fubie] e S 2t 7

il

T
=
rlr
N
=il
i
1%
lo
|E
e
oﬂ,
mlo
3
N,
do
el
X
i)
o
o
)
=
rr
AT
Mo
N
H
S
of



O

of

ol
N

<[
TR

&/

sl

f 2

~I
O
i 4
NJo M
J. T
NI Nr
o -l
SR
! |
I I
o m =l .
> > >
B B
o o
A A\
© @)

we] edg el

o agse

O
=

@ o

N

19 33 1o

56



b

e e D ¥ ey HCTT EPRF AT A
J ,
=
39 34 W)z A4 98 £9 $8RHE2)7E St )
1
; ; i | ;T .“; 2
Gl e i II e s A R i
| [ | | | -
P || | I I |
| I
[ HER|
e II | |i
' !| [
a3 35 "oz AlA 95 353 Axles)e] §LEZo] Fit S
(mh glok T AT £ WA o] AAEEI)E o]ge Wl FE7)E olgsle] Yl



(3) ¥ FE7]

V,.,—V

I, = % Ol V,=0ddA)
1

V.-V

I, = XRf L ool I;=1,
Vi,=-0  0—-V,
_ V, R
Oh AANAME Bl fFAdEE BT AA7|H kol=et FACRRY 925 Hos)
7] 9ot AoAe zFo| General SemiconductorAte] TVS(Transient Voltage
Suppressor) & F2GFA, AFAA o2 §4& WG] fI5te] ZHAE A
d= Aot B o4t S2719] 2F E=dols A/DHV| = At Hefol
-

)

(=h

geg 5 Qs AY e

5 s 2 RAste] gracld] o 512 sie A
st 2R DA

%
EG OoFd 7Y ol ANE HET & A sk, W gold Wl =2g
SA9] AT Fol 2 23 N80 Wat 5 A4 AX 84 WG BAPL
erste] @ANME 47 Ash/AY W] o|SES ZAT H U= AR of
S8 WMBF 5 Ut TR AAstAon, AR5 Fold, TR A 84
geje Agstr] ddstel A=FAOR AFstel AFHE R THo| sHrs
ST, shte] Wz AEAL stSe] 449 Welx AAE AFF 5 A== 5

of, shupe] AAZRI 20 AU AT 4 Y FEE AL
heo] agEe AL Wolx A4 AT A H2E ol gsle], Auro] N o

o BFe 23 Holut.

F

58



10.0

T
N e
T
T e it
O e
40 P mm e e e
T e
X e ol S

Voltage (V)

10 F-m-mmmm s ﬁ —————— «h ————————————————————————
00 A a amu s popng gL s ) s e s g AR A ka4
: v v

e e e
S
T R it it ittt
Il e e e it

-5.0

0 100 200 300 400 500 600 700 800 900 1000
Time (msec)

10.00
900 F--=—--------- -
800 F--—--f-—----- i e it

700 Fommm - e i
600 F--—--Af------ i e il
500 F-——=—A-----~ B |
400 F--—--qF - 1 1
800 F-----qF------ T | I
200 F-----q4F------ 1 I 1 bbb

Voltage (V) -

100 Fo----qf----- - 1--H-M- "o -
0.00
-1.00

L L rellan 1 ALy

-0 f------¥-----HF- - -

B0 frmmm A
Rl R bt et e T

-5.00

Time (msec)
a7 37 el A & nh(
ol 94F Alel7] B4
(1) a9l AVC/VDS/WIM 8835 A28(g= TDCAF HI-TRAC 100) £4]
Oh AlAd 44 84

o
|El
|m
%

O Piezoelectric Sensor
O Loop Sensor

o A3 =H

O Modem

O Back-up Battery

(1} Piezoelectric Sensor

0 ¥ EEHE FEA <dF A2

oIt
°
Ld
5
>
ay
ofl
)

59



O O O O O ©°

il

koA lem Zolofl 2.5m Zolo] AAE 3m (A= 278 wjA.

HH7E A RS %ﬂr < o 7hsizl SFEof H#she AsHQE TR
A28 2 8ol A Charge AmplifierE ©]-8oto] A& H3e

A& A=A 98% o1, 7P AL 95% olfe] FEE By

UL 20% o2 Class 11, 8% ol/d2 Class|o &2 lﬂr%‘, AL 157 28] ol
s L ASE g A S 7Y &£k, S 719 574, Look-up Tableo ©fgh

AN

b

L= B2
245 B

l

ST
i Ao

Oko

|

N

(th) Loop Sensor

O O O O O

mofz Al Atolof 2me] FRFow wjd,
}eFo] Az oY R Sojow g3} mhyt Exstd HEA Aez 24,
o

ol = mWet fle W YEhe FZO Ai JIHEs HekE A

Aape|z oM Foof dZ2d 9|z Fup4 HslE HE¢.

Ve o AR AN AFY F2), A 4ol W Wy A, AT E2RY B
ZAH AF.

(@) HAzpel=7

()

SAYE g, ARE AF d9Rle, 2R, FEE
Headway(ms), Gap(cm), 2t 4o|, & &, & SA(m), 7+ St
Ad(em), & FFke), T FTFky, & FTF
Tridem), Overhang, Validity, Straddle, &A419] 7H# o &, oA =
= H 2E

222 1 LCD ZEAIAZA], Keypad, Laptop AFE AEFX], AH-E RS-232

(Single, Tandem,

ZE, TYUHE RS-232 ZE, A28 HFBAE oA)] RS-485
IE

A ¢ Y Modem 2, X[t 56kbps

AL+ 3HF[F F- 27, Surge Protectors, Back—up Battery

A A2 S olgst 8 metnly ALt

60



FA&% (km/h) = b (m/s) x 3.6
3¢ 3¢ 3 (+t)
=7 = 2 = 3 = 21 %3
Ael (m) 3 3 77,

(HP) Primary Processor card(Main CPU)
O Siemens C167 tjo]|A 2 I ZAM|A AE
- 16 Mbyte B2 oj=d#|A Z7H
- 16 A4 10 ¥|E A/D Y€
— Ultra—flexible bus architecture
- B8 AYSE =S 95k HEY event controller
- ERe 0] WU dol, sled, 9EY xE
O Primary Processor Card®] 8 7% :
- ¥ 99| keypad FA|
- A& A fE A
- g 2 ndS QSF serial port AJH|A

Secondary Processor Cardo|lAl AEH 2 A=9] polling

61



0]

)

(*b S

0]
0]

- 2% diolHE <% W22 (PCMCIA SRAM)o| #1%

Primary Processor CardiE Secondary Processor Card®} Backplane PCBE 53l
AZ=H, F =77 Aol HolH Y-S 9o Secondary Processor Cardell
Je 35 D] Fe] o]&H.

System battery backuped memory®= Primary Processor Cardell 2. A|A® A
A FEA B= 44" gatu|eE HAYES o Primary Processor Card:= T
£ 35 yHEIYE 59 Secondary Processor Cardell &3t
H A0 o2 mskal Backplaned] SAISEE FFAIZ17] 9ol + 7H=ol= of
T Hlo] WAl el handshaking}t interrupt7} €-8-%4.
Cl67 m=AA9] Holg MY &£k A5 w229 2F FH AX7re] HA
Lo+ W WA FEEY 32of osto] 4o AFoR AF 2AH.
econdary Processor Card (Lane CPU)
Siemens C167 bfo]|A2 T2 A4 ALg
Secondary Processor Card®] 7]%&
- Exo] AAE mox MM ASE F Daughter Cardof|lA4]
- Cl67°] W&E 16 Ad 10 HIE ADCE o]gste] mox 44 ASE
U
— Loop Detector Unitef|A] E8 5+ A&
- et A 7\]'E94 A4t 2 e
g Am L FR &k, A o],

1

2

o,

w

r\r

rE —l>

rloy

il

W5,

A, & FEWIM A=A,

_
Ay

Headway
Secondary Processor CardolAE & BRE 51z ¢¢ow o] 7]%L Primary
Processor CardollA] <34,

2FF 7152 Secondary Processor CardollA4] time—stamped %/©] FIFO ®zof A

1>
k1
o
i
=i
o,
ek
)

62



Ed Sk MY &5
5@ AVC/VDS/WIM §-53F 12} A|AH] 2tf WEF AL FERRE 220y
WEFEAA AR (AVO) 2t WEFEEASEF
WEFEAAAR(VDS) 20 WEFELE
h AdEx
= T2 24 M MType
1&ETg =HIC~ZH]C I QAP A +=14 AL A
AWt e AT AE st FE 4x=2 S+ AL A

®.0 ©® ®9

50 | s | sewm | aow N

800 2,000 80Clen 2,000 €00/BID_ 2 020 BAD)

63

HB?;“QQ | HQE:E% ‘ZJZJ?;!SIEG | ﬁiﬂ:ﬂﬂ — ‘ ‘ ‘
| SHER SN SN SN S
@%ﬂ: - \ \ \
\ m
| [OOOO TINEE
; 2l
[am | ‘ | !
g | \ | .
8 | | | B i 1 .
| \ | z | g \ g | 2 .
| ‘ | TEEd e l AHEEY e ‘ RHEER S ‘ TET MY
- MOTE
{» CEHEEAE AVC EHI|E BE
AEHANE
E 31 Ae JF1EE R 2YIC~ZH]C (FESAR)



03x 2

01xt=

00Xt2

02X 2

E

U

AN

AHT Y

L _\\N

FHYUHY

il

E

RS S et

FHEE el

K= 4%2)

A5

=
[e)

T T
" o ®
r o _ N
il AT PR
™ B oEm X g
e o By & o
N o X
o & o
Ju_l
__o_l % ;o_l ,.*
N
| pir
,.m.b ~x T - ﬂI
o N G s
(I ICH I &
‘M = . ﬂ
A
S
TSR
-
= e n
W o 4r
Ao 758
© <
T
JI
4r 4 T
Ao

ol
HO
ot

"_

(3) Al

2 57

Stof At

719} W)@

=
—

|

64



(4) AdZ23 aof

b Aldz4

v MAE FE] : 2Piezo + 1Loop
v xR, 222 ¢ 24 mof| 2AA A
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i nEY 4 100 100 | 86.0 | 100 100 100 100 100 - - - -
1% | ZAFEH
(AVO) 5 99.7 | 100 | 73.3 | 100 - - - - - - - -
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8 955 | 100 | 86.9 | 95.7 | 100 100 100 100 - 100 - -
b 98 100 83 90 99 97 100 100 100
1 981 | 933 | 77.5 | 66.6 - - 100 - - - - -
2 94.4 | 81.8 | 90.6 | 57.5 | 100 100 - 100 100 - - -
AVCAD |3 977 | 83.3 | 851 | 983 | 885 | 954 | 100 100 - 100 - -
ani S/WIM 4 922 | 100 | 69.6 | 95.3 | 92.8 | 100 100 100 - 100 - -
15t 5 919 | 71.4 | 76.2 | 100 - - - - - - - -
Al AE
6 90.9 | 94.4 | 81.4 | 93.9 | 100 - 100 - - 100 - -
7 96.7 | 100 | 93.1 | 96.0 | 100 100 100 100 - - - -
8 923 | 100 | 776 | 97.2 | 88.8 | 952 | 66.6 | 100 - 100 - -
=R 94 91 81 88 95 98 94 100 100 100
Z
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@ A2+ 8oF

a5 LA 2B 21EC 21D ALE
A+ 1 1 1 1 3
A D525 kg) 1290 1390 1900 1850 1700
15A5F (ke) 910 910 1080 1090 1340
25 A% (ke) 530 590 950 830 1030
ASEFke) 1440 1500 2030 1920 2370
g5 kg 80 60 70 60 70
715 % (kg) 15(18L) 35(45L) 30(36L) 10(12L) 23(27L)
7185 % (kg) 55 15 30 0 417
H] 3L Ela H4 | Ef3 A | Ex3 HH AQE s | TXE AH
B 33 HAEAR SHAIY(QAME 5~10%)
(h) AFeFo] txA 1, 3F AFe AFcIAeH, AF79 2= 19 10kg9

QAE 7ML

Fr

Az At

e 72 ZAYolHR HAE st

AAGE 1 olate] RAAE F 5~10%2] A7t loH, FAF &
ool At oF 1~5%9] @AHE 7HA| AL it

AL FAFF (ke 13260 13300
155 (kg) 5000 5100
255 (ke) 4180 2730
255 (kg) 4080 2680
355 (ke - 2790
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ZEH ZYAA (A 5~10%)
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I 66 3% A 80km/h #33(2ms S, T 500mV)
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\ HDS2062M-N " HDS2062M-N
O HDS2062M-N .
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13 68 65 A 61km/h F3(2ms A&, 58TH 1V)

77



(th A&FPA] eARAFTO] Ho2AA ZE7L HAE
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a2 70 5% RFF 5km/ho]sH200ms A=, AT 500mV)
FESTEEE AAYFoR R, 15, 25, 3

A

29 71 6% A Skm/holsH200ms MEH. &
HAEFERH AAYFe R AHF 15, 2%, 3-45
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(th &4ea 435 2 AFRF d1F 1=3tE 5 AFeh 9= I
T8 HIAEAFA | HAEXRFB | HAEXRFC | HAEXRID | HAEAFE
Ho A 22t 3.77% 3.60% 4.17% 5.25% 6.56%
A=A 0 2} 8.48% 6.33% 6.92% 7.01% 8.82%
A EE RS 99.84% 99.51% 99.48% 99.43% 98.57%
&E AL 99.50 99.58 99.42 99.85 99.65
B 35 BEr T
@) SATER dYFE 1x9E 3 AFSEAS
F= ZFEFA 4B G D HZE
P 1 1 1 1 3
ZQzF 1386 1446 1945 1819 2214
ATEE 1440 1500 2030 1920 2370
(kg)
LRA e 3.77% 3.60% 4.17% 5.25% 6.56%
% 36 AFTHAS
o ALY, &5, AFER, T5D)
(1) s
b N
z 9 T F A F=
%59 AVC/VDS/WIM -85+ 22} A|~H 20 WEFEE LT 55T
WFEFLAA2EH(AVO) 2ty WEEEE AT
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At 0z}=2 122 22r=2 3tz

HEA 510 451 490 360

o gk 509 450 420 346

A| @] 2} 0 0 0 0

A7 470 416 390 346
QA= 39 34 30 14
o] A ] 0 0 0 0
WA 0 0 0 0
nEeF 100.0% 100.0% 100.0% 100.0%
PERE 92.0% 92.0% 93.0% 96.0%
I 37 XA|=3& AVC/VDS/WIM-SE3 2XIA] AEN(4%]}2)
W) A =(EE2aE)

A"} 132 272 322 4212 5312 632 132 8zt =2
HEA=F 845 680 560 420 238 682 810 798
o g2} 845 680 560 420 238 682 810 798
A| @) 2 0 0 0 0 0 0 0 0

AAA 776 665 518 405 215 656 764 768
QA=A 69 15 42 15 23 26 46 30
0] 2] 0 0 0 0 0 0 0 0
7717 0 0 0 0 0 0 0 0
A= 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

Az Aste 92% 98% 92% 96% 91% 96% 94% 96%
T 38 X|=3 AVC/VDS/WIM SE3F 2xtA] AEN(8X}2)
(th) SHAHSE (IRt E)
AEE 25 AT (%)
227w | A2
12 | 2% | 3% | 42 | 52 | 62 | 72 | 8% | 9% | 10% | 11£ | 2%
B 0 | 67.0 | 70.0 | 62.0 | 63.0 | 70.0 | 61.0 63.0
5%
AVC/VD | 1 | 62.0 | 66.0 | 67.0 | 67.0 | 64.0 | 62.0
S/WIM
g.may | 2 | 63.0 | 61.0 | 61.0 | 75.0 | 63.0 | 69.0 | 60.0 63.0
AN ESE!
3 1650 | 63.0 | 70.0 | 69.0 | 66.0 | 60.0 | 60.0 | 61.0 61.0 | 62.0 | 61.0
64.2 | 65.0 | 65.0 | 68.5 | 65.7 | 63.0 | 60.0 | 61.0 62.0 | 62.0 | 62.0

I 39 X533 AVC/VDS/WIM &2t
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(@h) Z2FAE (VEE22L)

a1 e EEY AT (%)

2797

B 1E 22 | 3% | 4% 52| 6% | 1 | 8% | 9% | 10%

1 | 614|653 661|648 | - - - - - -

2 | 641|661 | 643 | 635|578 | 668 | - - - -

B 3 1618|604 | 618|618 635 643 | - - - | 637
253

AVC/VDS/ | 4 | 638 | 608 | 63.1 | 66.8 | 67.1 | 628 | 63.4 | 61.1 | - -
WIM

g.mgx | 5 | 638 | 682 | 608 | 69.1 | - - - - - -
RS

6 | 60.8 | 69.1 | 69.8 | 63.5 | 623 | 60.8 | 640 | - - -

7 16711621 | 615 648 | 598 | 635 | 62.1 | - - -

8 | 652 | 645 | 623|633 | 646 | 618 | 647 | 636 | - -

63.5 | 646 | 637 | 647 | 62.5 | 633 | 63.6 | 62.3 63.7

I 40 X538 AVC/VDS/WIM 23 2x1A| AEN(8A}2)

]

(5) AdAa7tg9
b 2F, 1%, S AL (gt / I555)
P 15,353 204 o] AT Aote] RS 21
P vEHF U E AT (100% / 97%)
=

Aol EHddr Fooz s A2 e .

Ol
i

)
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4. AVC/VDS/WIM &-&E3+ A28 7HE(GBAIAR)

7Y T%E AS d18E A% ¢ B
=

() = HAE

b

b

)

@b

T}
L 14, IEER 14 HAE #Zd AxE AVC/VDS/WIM 23 AJAE

o HolHg &Aoo Bstel dueE AT U BARY ABF

53

20184 4978 UK BAFFI AAFF Aol He 1% A sHEro|
A AASA e 3F A A Ajene, HroAE, BEoAE: U 7
A AstE ARE 54 B

THE AHE o8t digES Bt 3 HEAAA 8E AA oF 83%2

5 ==
st g FARE B4 B FAE HolHE B FAAE s BEAAS

A% 2RI LA BAY 104-4 B2 2MFE

= A2 7 i

® A Count ;zl ;}% 2;?% i
) 1 85 29.6% 20.6% 34.5% 65.5%
3 17 49.9% 20.9% 39.5% 60.5%

s 1 57 37.4% 19.3% 28.5% 71.5%
3 18 38.7% 19.4% 31.6% 68.4%

7 ; 40 19.3% 15.2% 16.8% 83.2%
8 1 52 18.0% 15.1% 16.6% 83.4%
3 8 17.5% 15.0% 16.5% 83.5%

ARTET 2 384+5K 7S EHC~ERHC
z 2] A~ ﬁﬂ-&

“ Sk Count ;zl ;}% ot e
4 1 122 49.7% 20.0% 36.7% 63.3%

3 46 49.8% 21.3% 35.5% 64.5%

5 1 362 39.0% 19.0% 29.4% 70.6%

3 61 38.8% 19.1% 28.0% 72.0%

7 1 71 20.0% 15.0% 17.6% 82.4%

3 58 20.0% 15.2% 17.5% 82.5%

1 138 18.0% 15.0% 16.6% 83.4%

8 3 114 18.0% 15.0% 16.6% 83.4%

85




7} AVC/VDS/WIM 853 A
(1) 45371 e

A H|
—u

A
45

o,

7}
O =4 : AVC/VDS/WIM 855 Al2g]e] 7] 549
A AF
O A 4

2) 4587}

)

ste] Azge] FFFA] 7o

O Ald ¢4 : 2018.10.16 ~ 2018.10.17 2¥7H
A P B2 AzE

ot 54
O 4s%87F A=g A=}
78 8
1| WA g A _
2 | WA BASA
o)A 7124
3 ;
7]
Bk 79
HAE
37}
k

86




O B 7AZA

1 7 &
T 27
320E
1 523 2750kg
15 142}
1502
2 §25) 1800kg
SUV
1£0%
3 525) 1700kg
SUV
120%
4 525) 1650kg
SUV
15025
5 ] 1800k
587 &
4E02%)
6| °° 6150k
S84} i
5503%)
7| “° 8700k
S84} i
120%
8 525) 1500kg
Cuv
1502%)
9 1550k
A9SUV &
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(3) 487t 2

O % W7k5s : 3602
T8 LEF AERs &5 5
L2t - 0.278 0.004 0.082
qste 100.00% 99.72% 99.56% 91.81%
#EA]T
- 4557} ol

88




A2AE. @59, dAF AlA 94 RYHE A

1. 7H8

=7t 9 T2 §84 8 2 {FAESE QoA ot FTMSAHAZE &85 St
E35| ol T 7FY dAHAHd o = A2"Ee VDS, AVC ¥ WIM A|AHEIERA oF
10,000t o]io] A= 8 2o &Folt). ol AAHESE o]8sty WEH, A,
O £k 59 AHES st F ER2UFHFHE AAE 28402 =7 F9 A4
T2 fATIYHEY, Uss S, A5 S5 AT I7F A E2uE V[EAR
THE QIS AAR &8st k. o] AAHES 8% FE8RAESE 8 74 7
(L2334 2 FERH)

o

— =

AAoltt. ols NS APE AT
VS

2EAA] AHRAL), AFR) D Helx AAe] AMALAC), E

Marsto] Asket A4 4o A

=
)
tlo
[N
o
o,
£
-
i)
_?_15
>
30,
rr -
o
M,
ko
i
e
o
o2l
=
o My

AHE5HE VDS, AVC, WIM AlAgle]] 712
A o] AupEel AVC/VDS/WIM §82g Al

e FEAAL Ho|2AA
A7 Ve BEY 94 BUH st
=

FHl= A A,

. i

dat e

- AFuleF A4 Atolol SIxlsH S= AN €A wUE= gu|o] ot
o A L AR (A]T] 12At2, APAE ] AA RUE)

£ 7)E EH} FPEAU|(VDS, AVC, WIM)?] E4S uolsto] 7]E A
ulo] ol 4alo] Aol YE= Ay

cmolE AAE g ANE ¥Ee ddstd 2%

c2nAAL QNN Fule] ARS

L.

I}
16 044 ~ 179 02

BN
N
)
lo
fru
o
a1
>,
Y
ol
A

A
s}

2

axt AP R ©EY 944 RYHY AH|o] JiYs 3 d5E Z2uE
A

= S AVC/VDS/WIM §23HaHof] dd|t] = A]7]1 AJA|= 7Rt

179 029 ~ 179 129 /VDS/ Ua?ll lq;l A& 7

- ¥A RYHY AH|o] A At 155}

41 @58, AP AN 44 2YEHY g AARE A=

89



(1) PVDF mo]zA4e] 4244 282 ¢ duds 54 B4 A4 1§ §7
e Fas aPAgels UuEAt tutelre] AgHE Al 14 B sEE
R0l uge B9 SAE

() 714 AMEAE WL JEesd APHAD), ARARAQ), AFR)IS Fohu
A Bz 522 Ak 2t s PoEs e AE ojn 5% L, C, RaHS
g5t PVDF A4 23 BUHY 9 4447 7148 Adstug @

(3) PVDF 4419 9AAAEIRE A4 71& AA 05 Aol ueh Axs] e

Aol AeE Holez A3k, Fofo] ot AL’ THESAE midel A =

L =
NoH, dAHME 7INte R Sho] AAF] fA|Ha vlgdgte] Au sjaryere] H.

Pleze Test Repon

AETE
Sudm wm ©wnrd admk weyrd
D i s

35T 133E
Faekrit
ST ek
bp e 1
SIE-TWEY
HEBE-Z 121
- T
4 2
135 i ]
VRS T
LR
T3

AT

AN

g

=5

O] fal B Ry Lo s S T Dwwl mwi ol T [T O s m Pl e
1 e -l 218 aZ-Hm 23k 3 Ew = g I Ea
Tirs

1= 74 Piezo Test Report

90



ERPAPS IRCE

(1) 874G 3]

Oh BER AA 94 nuge gul 1 2do] M0 AZe AsslA ZAsie
Aolwl, 7120 Aol 95T e Fule) WA flol AA7} FPsge] A9
EEE
HE2 s =2 QP AME 2 Yot HI D
~ MOIDIQte] olze 22tmoz et
AVW_REQ_ mMoxE AAS Czt, L _
- ADID D8 22 o1 AHA Cat| (Z2)S/W
01_D-0-0_001 | Vat =X .
vk s8¢
MOIDIgte] olze 22=oz ciaf
AVW_REQ_ 2o MAo L2, R o _
] AT PE B2 T AIHA L2 | (Z2)S/W
01_D-0-0_002 | 2t =X _
o RS =FE
HIOIE S22 A |LUE MM 2TMAO =X A2
AVW_REQ_ st 5t01 SUBt0l M| = 1= OlULOl 22 AISID CHAl Al = 25w
01.D-0-0_003 | M =X Al2F 1= | 0{J]12 =2 AIHA OOIE S22 5| - ©
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T zm 1 90% 98.8% | ZITA | > lsec | D lsec oy
61 Aut=m du] @A g

134




O & A7FAY 72 Fuxel I&E5Es 8R4 Eevlg 2d2 diA igd 352
=X, @A Akd FARS dASe £ d= 74 =i Al2" 535] VDS € AVC

o] AAME9 A4S L(nductance), C (Capacitance), R(Resistance) @< 2 AR
o] ZAste] HugozH, AAE9 7|t 41t AHE dHste Aol TaUF AR
o7 Aefo| Hu o] ROl Q1dH] & A AH7} {FR|EH4 Ak AAof &5l St

—

Marstel gAEY, w2 2

2 =
ZF Al A RS vl gr)Her A & 5 7] HiEolth

O &2 AFHAE FollA 2o Ar7t 285+ AHoA Aozl Zx9 s g
ostal, ZF AAE2] L(Inductance), C (Capacitance), R(Resistance) A& A5t
974 mUEgsle] 7 A4e] g meHoz B ¥ & Y PUES ALeln 1

97 7149 AL =35 3 Aoltt.

1

O d8rg 2 E3 5=
st AT AdYrch

rlo
re
3
=
i
Blis
==
of
_°|l‘4
ks
-0,
B
>
e
i
K
i
o,
ot
ilo
ox,
ok
o
lo
il
>

135



A3A, LT AA AAF WIM/AVC Class I & PVDF AlA]
1. e
7}, PVDEZ]RE A& AA AZ; 7)<
O =) @ FeloA T2 AGEE T Mslit NlEAAS PUDE Type] 54
‘3’3”594 27—‘} 4 7ts gﬁi Lo]z2 Ql§] RawdlolH 9] Al=]Ad-S oA it
PVDFAIA =418 E Fofl AlAFoA TAYst= AETHY
, “—%—-/F, =7, 27, A4, 24|, ok §)9 HAYLE =
St Threshold levelHA A-&3} A&EAS On/Off A7F @2}
sto] mofx AlA Azl 7|as AEs] MRS SRS 5 St

oz
)

O =Y T RAA(IEE Class I/Class 1) A& b]= MSIik7F S3-stal glom, =

=
W ES Ageqle] ojzsla Q= Agolge.

2 Az (ESWTE A14725509) S 7|Hro g
g 2 %]

2
=

ur
7141 Mcﬂ TRL 6'SAE A FolH o
O Class [ & AIAE 2 742 o] Ffjo] 4885 ClassIF PVDF Mol 24142] A%
714S W e 2 ClassI & PVDF mo|zA4 Aol 4Eato] afje] S@Age] 12

she LERE nhelshud ¢,

ot Al AA 9 Azr)e gR
O eibgule] $4E&5do] BHd AFS FAtsleto] 7]& o9& 2 F&o|A Hojut
A Atz et AEFEol 7HeskH, 71E AHMSD Class I 59 GAAA
Class I¥ 25 A Wdsto] 1777429 ITS 937|aS SES

r

it

136



13} el
o VA g BA

137} c AN As FAE ZAE 3 A

169 049 ~ 179 29 | | A7 2 ZRASARINE ol 8F M FUE ©
4 HAE

2497} CYTAE wET exAA 9AF AAE AL
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E 62 AN 443 WIM/AVC Class I & PVDF AlA 7 dx8 A
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ARt Aol HAAI B Aol ¥t ARE FEdT AAE A ARAl
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Ao m2 JRARte 4ESH 2SS 93 AMe A= 1 e
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7P Eol ARgEHI fled, AFFe fAE SAHste AlM=e Tz AlA
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(3) mojz= AlAe]l 54
(b PVDF Film Type moz AlA
PVDF Film Type molzx AIA= 2 7h2E B Z7°] AMgHe A2 E &4
W, @A 7F @ol AREEIL Q= FES] o= AlAoltt
g = PVDF Film Type Piezo Sensor H] 31
Wheel Load
=94 250mV o4 :400pounds(181kg)
55mph (88.5km/h)
- ClassI @ £7%
=] 701 A]
ERECS ClassT @ +20%
AAAY >500M0 Hojef 4t
Capacitance (5.50 ~ 11.50)nF with 100’(25m)Cable
Operating Temperature Range
Q90 . o
e L (-40 ~ 160)° F / (=40 ~ 70)C
AlAel 2l =4 som a7
iEh
F 63 PVDF Film Type 4

22 101 mo)|ZAIA] Lead-In Cable 4
TC 19/0.18, 0.94+0.05

(@  Center Conductor Center Conductor Diameter (mm)
@ Dielectric Dielectric Diameter (mm) PE, 2.95+0.05

® Braid Diameter over braid(mm) TC (0.12), 3.48+0.05

@ Outor Conductor Diameter (mm) FEP 4.6+0.1
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End View
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Perfarmance Characteristics
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Qperating Tempereaae Range - 4 oo TROF |40 MY
Temgeratere Sensiliity RI5/F iyp. dependert cn the groml used
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output sigral of 250w, ot WFF ard 5 mph fer o
prapes instaliatien
Pizsive Stgnel Cadle Fiia SBC with @ High Demalty Poiyethylers Daler
jackel thad s raiesd ar dinect hurak |4 5| OO
Praduci Life 4E Witlian E3AL's: deendent ar the installatimn
LEngecitarce See Charl
Weigh Bae Chr
Ingulation Resistancy 250 WL}
Patkaging AU serers pee peckaped tao par eeth ol
{0 el T < orroguted candhpad ban
Installetien Besekets Inchaded Ors: Biwacked |5 wsed ewery B |150mm|
O™ 104 TARS] mo2AlA 54
Car

Memary 8

100ms 100maln

10kmv/h (5mph) on Y= sensor (67)

719 105 PVDF Film Sensor o}d
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(D) Quartz Type Tof| % AlA]
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Lineas sensor installed:

- red vertical force

— yellow special elastic material
—grey grouting compound
—dark grey aluminum profile
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AA B9 o ol5 85 N/mn? 4.6
Aol e pC/N -1.76 5%
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A AR N 0.5
A4 %FSO (+2
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SE2: C -40 ~ 80
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v AXE FEf : 2Piezo + 1Loop

v 0=, 222 A mloRAIA A

v 1R, 322 A PVDF Type o ZAIA A2

S oA WEFFEZAPEEI(AVO), 25 AVC/VDS/WIM §-&3F 12}
8

v 54
AMARLE &2 o7 HAx|ote] wFEy 9 AFHHE =
v GAEGE 9 ST ASE VIEEe s A 5 E Aoyl HE dlolEe} v
O AL gof
- dut=r e
A5 A
2 | 2ggm | A=
12 | 22 | 32 | 42 | 52 | 6= | 12 | 8= | 92 | 102 | 1= | 12%
0 | 99% | 100% | 92% | 100% | 100% | 100% 100%
@E2F | 1 | 99% | 100% | 89% | 100% | 100% | 100%
E
(AVC 2 | 99% | 100% | 94% | 100% | 100% | 100% | 100% 100%
3 | 98% | 100% | 90% | 100% | 100% | 100% | 100% | 100% 100% | 100% | 100%
B 99% | 100% | 91% | 100% | 100% | 100% | 100% | 100% 100% | 100% | 100%
0 | 98% | 100% | 90% | 100% | 100% | 100%
= | 1 | 97% | 100% | 91% | 100% | 100% | 100%
22 | 2
Ave) | 2 | 97% | 100% | 95% | 97% | 100% | 100% 100%
3| 99% | 100% | 90% | 90% | 100% | 100% | 100%
B3 98% | 100% | 92% | 97% | 100% | 100% | 100% 100%
avery | O | 87% | 1% | 5% | 100% 100%
, D%WI 1| 97% | 100% | 97% | 75% | 50% | 100%
3% o B
T 2 | 92% | 65% | 90% | 100% | 100% | 100% 100%
A H)
N2H 3| 99% | 100% | 96% | 100% | 100% | 100%
S 94% | 85% | 90% | 9%4% | 83% | 100% 100%
Hl 1%, 2%, 3%, 4%, 559 AYx Aol T

> 1227 @A
b 2eFAEs} 12 Clasld SHHIAZE x50} 9l 0,172 9] shes}

O
.

N

A

BF Zp=2 o] wlsf tha

<
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- AEER

A

B | Az
12 | 22 | 3% | 42 | 5% | 6% | 72 | 8% | 9% | 102 | 1E

1 98.93 | 100.0 | 74.52 | 100.0
% 0% Yo 0%

2 99.87 | 100.0 | 88.51 | 100.0 | 100.0 | 100.0
% 0% % 0% 0% 0%

3 99.38 | 100.0 | 87.03 | 100.0 | 100.0 | 100.0 | _ _ _ 100.0 | _
% 0% % 0% 0% 0% 0%
—_— 4 100.0 | 100.0 | 86.06 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | _ _ _
oo 0% 0% % 0% 0% 0% 0% 0%

Z AR
e [ Tee A | 1000|7333 000
% 0% % 0%

6 100.0 | 100.0 | 90.65 | 100.0 | 100.0 | 100.0 | 100.0

0% 0% % 0% 0% 0% 0%
7 100.0 | 100.0 | 78.64 | 100.0 | 100.0 | 100.0 | 100.0 | _ _ _ _
0% 0% Yo 0% 0% 0% 0%

3 99.77 | 100.0 | 79.77 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
% 0% % 0% 0% 0% 0% 0%

100% | 100% | 82% | 100% | 100% | 100% | 100% | 100% 100%

1 97.68 | 100.0 | 94.91 | 100.0
% 0% % 0%

5 | 99.01 | 100.0 | 75.53 | 92.50 | 100.0 | 100.0 | _ 1000 | - -
% 0% | % % 0% | 0% 0%
3 | 99.09 | 100.0 | 80.74 | 96.72 | 100.0 | 97.67 | 100.0 | 100.0 | _ 1000 |
% 0% | % % 0% | % 0% | 0% 0%
N 4 | 98771000 | 88.93 | 91.56 | 94.42 | 9333 | 100.0 | 100.0 | _ 1000 |
zﬁf’x}%} % 0% | % % % % 0% | 0% 0%
e 98.85 | 100.0 | 52.94 | 50.00 | B _ _ _ _ _
Ave) S % 0% | % %
6 | 98311000 |91.02 | 91.42°100.0 | _ 1000 |~ B 100.0 | _
% 0% | % % 0% 0% 0%
2 ] 97.96 | 100.0 | 92.64 | 100.0 | 100.0 | 91.66 | 100.0 | 100.0 | _ - -
% 0% | % 0% | 0% | % 0% | 0%
g | 95.55 | 100.0 | 86,95 | 95.74 [ 100.0 [ 100.0 [ 100.0 [ 100.0 | _ | 1000 | _
% 0% % % 0% | 0% | 0% | 0% 0%
98% | 100% | 83% | 90% | 99% | 97% | 100% | 100% 100%
|| 9816 [ 9333 77.55 [ 66.67 | _ — 1000 _ _ _ _
% % | % % 0%
, | 9448 | 81.82 | 90.63 | 57.58 | 100.0 | 100.0 | _ 100.0 | 100.0 | _ _
% % | % % | 0% | 0% 0% | 0%
5 | 9778|8333 | 8516 | 9831 | 88.59 | 95.45 [ 100.0 | 100.0 | _ 100.0 | _
AVCIV % % % | % % % 0% | 0% 0%
DS/WI 4 | 92.24 11000 | 69.66 | 95.38 | 92.86 | 100.0 | 100.0 | 100.0 | _ 1000 |
M % 0% % | % % 0% | 0% | 0% 0%
2 s | 91.90 | 71.43 | 76.27 | 100.0 | _ - _ - ~ _ _
Alia % % % | 0%
125 ¢ | 90.91 | 94.44 | 81459394 [ 100.0 | _ 1000 |~ B 1000 |
% % % | % 0% 0% 0%
7 [ 96.78 | 100.0 | 93.16 | 96.00 | 100.0 | 100.0 | 100.0 | 100.0 | _ - -
% 0% | % % 0% | 0% | 0% | 0%
g | 9239|1000 | 77.63 | 97.22 | 88.89 | 95.24 | 66.67 | 100.0 [ _ [ 1000 | _
% 0% | % % % % | % 0% 0%

o,
£l

94% | 91% | 81% | 88% | 95% | 98% | 94% | 100% | 100% | 100%

> A2 AR AT ol 2F, 3F, 4%, 139 A= Aot Wy
b EAFUES D2 ClasslF AHIAZ AAF0] Gl 12343429

A 99k WaER] govt, MY FAA Pt 4
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g AN AE FUE SS9 A

Piezo Sensori= ZFgEd Al Ao 7 B olF&KEo] ot gfHlow FAH AFY F
Ao wret A714 4S8 (Voltage) 7 A== 214 MA=A PVDF(EFSHEE)Typedt Al
29 TYPEo| 2lo™ PVDF(S}stEE)Typel Piezo Sensor-< /\}%8}51 ATt =AY ¥

olo] FAL(15%uuh) o] AT} 84 @ Y14 st 0 ghake R om sl

e

(1) 71& o= AM(FAF RSN-P Class I& PVDF AlA)o] A4
O E9AYY A g Fa @+ EHTL S 7lote] Test A f &

I Q, Piezo Sensorl] EgHZEo07 oF 359 2 s} LAY

R

4 2V ol

O 23 FUE(5% o) : BEF oju] A% 55 28% ~ 33%
O

O PVDFEE9] $7] X4 : Piezo WM WE e v, 77 W29 Zo] mat Zei

O 239 FAE 15% ol AL gIa) MAR VA WAL A
O

W 3 QAT RS Y3 Al et Lead Cable Joinio] dFulwy} XA}
THS H8 A4S g1
T 5 1= 22 3t Az}
_ R 3.6 4.9 4.15 4.35
AAE Z
HEA A 2.8 3.63 3.85 4.15
e 1.3 2.3 1.57 1.83
A B =7
HEAA 0.67 2.1 1.47 1.65
o= 57 0.15 0.05 0.04 0.04
AAE e1H 155 163 165 166
AR A 145 160 158 163
xARZ|E ¢ AR Zo] 111.5mm

£ 67 45 PVDFEE $2 o] w2 ¥ (&) 1 mm)

149



T = 13} 23} 33} 43}
=9 2o 1.6 2.66 2.68 2.29
=9 4y 1.42 1.94 2.0 1.91
=9 gk 1.55 2.39 2.41 2.03
=9 d4d=(%) 21.31 27.06 24.44 12.93
% 47| Datas &8 7|Z02 245|017 Sample Datao], 2449 + 59
HE 68 Piezo Sensor /|4 & &9 9 FUL W3l (F9 1 V)
(3) A& AFeHE St BAF A4
Piezo Sensor®] 7| Aol F&ohes &S &27] flsto], A7 34 At vzt
soHE A0 100% AE3E A% 34704l Hastt. &9 ¢4k APt =2
HASHE TG0 2HRAY PVDF FILME A& sty Ald, d¥gst= ‘28 29 54
&3t 94 gkl
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oh A g ZATVFEAIRVE o8 Al vk B YT HAE

(D) 2371571 45 A4

O APT(Accelerated Pavement Testing)®H]= T2 IAROO| A AA| 2}Folg-S WA}

T 4 ok BEE, A4 AREF Er AN 39 ZRo4 =Rl 37 38
B WG 5 9k AEY
AAZzY FAA AFool, AT, BT

AN AAES

O & 12 FAA Al
J m 718}

=

A 9 Sensivitys

2% 117 A oY 27k AG71APT)
2 Ast @ 4 o, A5 HEt A

O Dynatestii Mark IV 222 Zojols 10ES

10km/hr2 st & & 32
O Ast v AE=719 FY EFY eojoj7t Fwo] 9lom, o] utat gololS

chFskA FEE 5 e

R

4%

13 118 APT Test Bed A= 2
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(2) SHE 45 A4

O =77 ed+4 residddBdel A4l =20 L5k AlF

O 2 12 FAlA FAAMAM 9] Al2tES Als4d, W74 3 SensivityE B7Fe

(3) Al A

O ol2d BAYFEM D B& PAMA 47 B4 4F
O g7 ewel G2 Gusne 4FEd Ay
2 IAHAE (AT 418) s W
- RE/AR S B T —ST—
- A Sensivityed QY Ref, 70 15 T —
TilTern T —— —— -
L o s o e
3 | |.r| ] f'_
AR ACECIEN T e
i u.n:nl?ll,qs: asev | sowv [ sav | sav [ssev | - o — T
APT ',‘IJ!"l i
™ i i _.H
._'_'_,_,..-—'_'_"'_'_F o s
': - 'IIII " e —a ‘\. rl _.'-
N

O™ 120 APT ¥ ¢t A=AY Axt

154



3. AN AAE WIM/AVC Class [ & PVDF A (22RAx)
7h REAA AAE AAE AR
(1) ooz A9 2§

O =l 9 =eoA nFHHE 57| flsiA wolx AMAE o]gstal Qlrt. wof
AxE Aol osiA AA 37IAE 2= Aok, & IAl|A dAgtstar Sl
PVDF wozAA, FAg oA, Alete] mozAdlAelt. zF MAs Alx &
Ao\ wetA Class 1, Class 12 S5 o] ARE-SHA FH

O Io|xMAE ArgstE AAHe 2hFe] Z4 ARE o]fste] AFS FREIE=
AVC(Automatic  Vehicle  Classification), 2}EFE1 JBAABE FHES=
H-WIM(High speed Weight In Motion), FQI&ts; A AR o]},

Ex) PVDF melz4lA | Zelre molzAd | Alehe melzAA
B Novacos, TAF KAE, TAF A
714 A7} 7} 77}
W4 4,0009+% o] 2,000+ o] A 2,0009H=% o] A
A Sk ofH & ol
37] A3 o3 8
°olE WA #=(" 7Fs) of (v =) of (vt =)
Al EAIZE 1A]ZE oy 14 o4 14 o4
Class I : H-WIM
AHGA| A H] Class I © AVC, Class I : H-WIM Class I : H-WIM
Tl
2§35} “o o o
me Eevst i o 2

E 71 270 o2 moRAA ] EF

O PVDF oz AL 742, |74, A2, 27, o5 B4, AFANE gis
o] R4 Zajag Ao Al FHE AT ot Lrste] wret
Ze Ws) O AN HelA 7] mEo] H-WIMAAH] Bo] A8 9w
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O
rob
Ar

He7E 0.5g | AleIAE olgste] AFHFEHS WA 7|H HAtes =

ot 2.5g9] AHAGEYS AHgSHET

AR QtellA 7 BAbeo] W Aow FAHSIIH.
1point 2point 3point 4point Spoint 6point Tpoint 8point 9point 10point | Deviation
1.0g 0.9mv 0.5mv 0.4mv 0.6mv 0.4mv 0.5mv 0.8mv 0.2mv 0.6mv 0.5mv 20.11%
1.5¢g 1.2mv 1.3mv 0.9mv 1.0mv 1.0mv 1.1mv 1.0mv 0.9mv 0.9mv 1.2mv 14.33%
2.0g 1.2mv 1.2mv 1.6mv 1.5mv 1.2mv 1.3mv 1.5mv 1.5mv 1.3mv 1.3mv 15.05%
2.5g 1.5mv 1.6mv 1.5mv 1.7mv 1.4mv 1.5mv 1.6mv 1.5mv 1.4mv 1.5mv 9.18%
3.0g 1.7mv 1.5mv 1.5mv 1.7mv 1.6mv 1.8mv 1.7mv 1.9mv 1.9mv 1.8mv 14.49%
GE 72 AR G2 EeEgT B
Ipoint 2point 3point 4point Spoint 6point Tpoint 8point 9point 10point | Deviation
2.0mm 1.8mv 1.7mv 1.8mv 1.9mv 1.5mv 1.4mv 1.4mv 1.5mv 1.5mv 1.4mv 19.11%
2.lmm 1.7mv 1.6mv 1.6mv 1.5mv 1.8mv 1.8mv 1.5mv 1.6mv 1.5mv 1.7mv 11.59%
2.2mm 1.omv 1.5mv 1.5mv 1.6mv 1.4mv 1.4mv 1.6mv 1.5mv 1.5mv 1.5mv 7.37%
2.3mm 1.5mv 1.3mv 1.4mv 1.4mv 1.5mv 1.3mv 1.5mv 1.6mv 1.4mv 1.6mv 10.80%
2.4mm 1.3mv 1.1mv 1.2mv 1.2mv 1.0mv 1.1mv 1.0mv 1.0mv 1.2mv 1.0mv 11.54%
(G 73> 25gd83 = FEF #olof| whE 3 #A

1point 2point 3point 4point Spoint 6point Tpoint 8point 9point 10point | Deviation
1.0mm 1.0mv 1.0mv 1.1mv 1.0mv 1.1mv 0.7mv 0.9mv 0.8mv 0.9mv 1.1mv 12.69%
2.0mm 1.4mv 1.2mv 1.2mv 1.3mv 1.2mv 1.2mv 1.4mv 1.0mv 1.0mv 1.2mv 13.70%
3.0mm 1.6mv 1.4mv 1.6mv 1.3mv 1.3mv 1.3mv 1.4mv 1.3mv 1.4mv 1.4mv 11.54%
4.0mm 1.5mv 1.5mv 1.5mv 1.4mv 1.4mv 1.5mv 1.6mv 1.5mv 1.4mv 1.4mv 6.74%
5.0mm 1.8mv 1.9mv 1.9mv 1.7mv 1.9mv 1.5mv 1.6mv 1.6mv 1.7mv 1.9mv 15.09%

I 74) 25gAFH =T 2 2mmAEFNA HAPEE Zfolo] whE Ehyt HA

O ol A7 Fal4 2580 AAFAT 20mme] PEE, 40mme] PVDFEE
S

- 7
e W AAF BN g D] A5 WAL Hol= Aom Tl I

o Al Aol dast FHlE2 s Agz AEste] i Ae 22 AES
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(3) 7HAEH HHoxAA BHAEG 21 AR
O 71& QCE 9ol A5 A= AFEe] Jlo] 7HdEle] exprp WAy o 7HsAdol 3l
9e. AT AN FHe) HAE @ 5 AES Astel G0l AU B WS
2125 Ao, 854 ZRIELR 7|E A 672 &34 QCRES aHet
staict.
_r";. Ak ——
Cabd FLOLLOWER:

AL BAR

AP e
—~—HARD CLAME

FEAELTRPULLY —\\\ )f

ICTORLT S0W] -,

n 1
l\‘.\"‘ % LCP BEARMG
HEARING E20dzz

.'\'" L0~ 2400mm

Mdd A1 SHE

a9 121 A=t QCE {7
=
= = = ==

i

19

3 123 A2 A1
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(4) 2=AA LA WIM/AVC Class I & PVDF AA Azt
O 2=AIM AA 71+
- 2EAIAE oz MM WS fsiMde A =44 27171 Hdidt 2L
R Fo] Y 2k 54 Alols 7He7t HAaTt Hojob she Alefo] it

A A Type Z48 AlolE AU
49 A +0.5C

O ewAA AxaA

- A AsAe melzAA AZA AV Z2skEE R4 Rasln 49Ade

ZAAE QJR2E 7IE MMt Aelg & 5 g AlEol eHiE.

(18 124] SEAIA [T 125] AN W3

(23 126] LEAA WAS AE opita] 2
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O 24l Lab HAE
- AlolE HAFAZ(360m) A

(198 129] 360m HAE ¥

HHE ¥ HE EH-IE-

_EH.I'IE.-_I"-_“-'JJE‘-EEEI .I h! :I!‘_EI!EI."&,_

S 1R T e R T e | Rk
oo N 1 AT T BT

[2% 130] =44 AAE Class [ PVDF mo| A4 AT @A) gHAE Ay}

O LZAA Field HIAE
- 20179 8¢ 299 ;=E7E AT APTAIAA
- A AAE Class I PVDF o]z A4 37, 5497 7% 54, =&
7% REA WY

i A

[ 131] dlolg #=5 24 (23 132] dlole HE o9
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& 2 0 N (ST A0-20] 10601 B6-4)
Mare &8 |2 WO-2000- 100002-5)
BB EE AUEEHNHE
EY B EEAAEOES EHE HERY

S of A &

e BILH =

LAMS BH2 A9 20| 3408 Jap|fon, 0 84 dpeas
TN BN G284 & SELI0.

L8N R sEfE Sl ENEH DEEA0 SNE JdEB-E0 2,
TS BRI IR BHE = 280 A0l ELIC
S EHNIHE ORI S

A B P OIEMY B AR NE AT, BA Ry 2AME 32N
A AL IM)E BEAN0 B 0| 28 KROME JdH2E W
B+ el

i W 8] Eipatert pakr) 884 > PRMMOTEE > NS AWRFN W0 HEE AN

4. B WEMNESENE P B EHY SE) AR AP, ERAS
OE Ei= S A2 OILE RN HEE M BgM E=
O IRE AEE W olld 2T » e

5. 02 NS00 = A2 PoT HE(RS B AU DEAE BT
(HE2 HER + UsLd SUSREE A=HA DBRAT 3= 2209
ESUSFIREVE FHM IS UH J=20 FHSM0 RH3S 03
+ WalIth
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£ D OO, S 0 0 20 O
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. Class I -8 A8 Lead-In Alo|E A%}

oA P B HdE e s AR A2E HEs
= % "HzAlelee] A4 dee EIE & U=F Aol dadt

.

= Lead-In #lo]

(D) Bz 4sAl

o2

O Mg+ AEx Pitch 95% 1 / 28X Pitch 95%t / 2HZX Pitch 99% t

O ANdZdw : #49% A% 21 %99% > SHZE95% > AHZE 95% 4
ol A A B
TE Aes A4 i 74 Angef/t(L;;(%) (&;FJ Z‘iﬂﬂ“ﬂ

AHMZ 95% 447Y 43 1 1.71 2.95 4.79/1.74

SHZ 95% 6971 69 0 1.73 2.45 4.66/1.71

2Hx 99% 10574 105 0 1.73 2.39 4.51/1.56
¥ Brass Tube 1%(Cu 70) #A-&

B 75 | A A

O Class I 28 2¥Hx 99% XA sto] it

O 718 @ g=2 W= AL WX Pitch 99%, &4 dAL A4 vl AY 2

O AFoiAF : RG58, RG178, RG179, RG316, RG400 52 #Alo|&

19 135 584 HEZE K= HE Lead-In 7lol&

163



I

Wik

e

1% 136 Lead-In

164

Aols A

i
i
¥ 5] L F, = L 14 Im 1. 1.9 LI 1 1.5 1.4 1
[1l] 7] ] F] 17] 13k [I] d 1] K] 5] [F] ] [ET] in
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(3) 71& ZAAE AllAeF A Al Hl

Type PVDF Film Type PVDF Film Type
A 4= to A o to A%t
Hd=9 F2E 250kg 500mV o4t F2E 250kg 500mV o]4f
TUE 20% oW 5% ol
2=HA] - 7Vs

g AloH AVC AVCD, WIM2), TCS?

HZxA A& Pitch 95% 2= Pitch 99%
Film Grade 40um 80um
%A 15] 55 A 23] F2 A 9 Al
ZZA 2H Ald Eode AlE
Lead-In Zeogq HIz 59
AR 24 PVDF Film + ®zA PVDF Film+% 24+ L5414
Brass Tube Cu 60% A473HCu 70%)
Head/Endwh2t dFuEd 4 FEFE I 2AQAE
A58 - 455

2 77 AA e HlaL
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4, LT AN AAE WIM/AVC Class I 2 PVDF AlA (32 %)
7h AEA 2R A YA A
(D) A=A 15 RUD)

O A8 : W44 RAF BEE AT 95 AW 1Y

O A&@717F : 2018.07.20. ~ 2018.10.30.

RS-KTC-2014-004

RS-KTC-2014-004 : 2014

AR YA A
204 068 09 AF
AW AR YATY B

3% 137 Mol 24 RAZ AF
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O g : WAz g5 2 W7g A A
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59 ARE BB PO B 9T AGS WEAZ] S FEY EF AF
WAe Aetn, Y AR BT & Y=S 2T Az G velst was 239

AS
O ole] & T4 VDS, AVC, WIMe] AH] 7152 East $8¢ 4u12 Austdo

k]

i @
FEGPHEEE SHE ARE 2Pt BUY T 5 Qb ALY TES gD
Al Eas

Me 2R AAE Sastast @

O stete]l AR 282 VDS, AVC, WIM 8E5FAI2H ] HolH S55S ZASHL Sla

Haw EI0IE Feslure Extracthon  Feature Fusion BEE 3%
T

re ' b}
R iy
LT, T
.-I"- III
AA N - |
Py, =
il PR
# ' v
Fi i
y ¥,

¥

19 139 AVC/VDS/WIM §E3A|AHI O] Hloly S5

168



w3t gl
ARG A L 24 94
14 o Z}7] t2 FRSHA(TCP/IP, CDMA)S| EQagh
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FojAlor FAsH, 7|22 o] Al th o] ZolA o5t
A & Hg oAl T3P 57]
Ay F41 Authentication o =71
A S4 A7) 5715} mfj =71
Al FAl ATMS A4 F7] 2474 oA
Ay F4 Alol7] Azt g A% TaA
Alo7] & Alo17] AZH/dRE AHE 2Rl i} =71
Al FA41 Alof7] H HH 87 i} 5=7]
A7l &= ATMS(&2F 74 A=) 44 i
A7l &F AEFE W/ BEE A T 1A1ZE
A7l &F Al W BA aF 1A1ZE
A7) & A BeEE A 3 1A1ZF
Alo7] 3 dY nEFF/BAEE A 14
A7) &F dd wsF FA +H 1<
Alol7] & dd FAEE 5A +4 1¢
Al FA1 Alei7] Al oA
Al FA41 FAAARRA &2l mjj =71

O Authentication (CSN ?15) 27 wIAIA] : TCPHEHE Aof7]o] s s=HA A
aA4sk= A HAA=, Aof7]19 AEE % CSNe 845h= WAAY

& = Bl | Aol & H) 2
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4 OxFFFFFFFF | AYF4 ALEH
Total length N 4 9
Opcode N 1 OxFF
Transaction number B 8

HF 80 Authentication (CSN ¢1Z) &3 HA]ZA]
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O CSN(Controller Station Number) 2% HA]A]

mjZlol] Hotd +HMHZ et

D Alof7lel AA = e CSN #h=

P2 Bl | 2ol & Hl 2
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4 OxFFFFFFFF [AeF4]
Total length N 4 14
Opcode N 1 OxFF
Transaction number B 8
Result code N 1
Alo] 7] 2 (csn) N 4 Alo17] &5 F4

I 81 CSN(Controller Station Number) <% A Z]

O Aol7] B8t 84 WAA ;o AZk] @R AEst Aolr] kel A7 S5k
Slef o W eAAsL Al
= B}l | Eo & H| 31
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 23
Opcode N 1 0x01
Transaction Number B 8
H C 4
= C 2
A C 2
AT HE
Al C 2
- C 2
=S C 2

E 82 Alo7] 718k 874 wAA]
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O ATMS A4 771 44 24 WAA : Aoj7le] 144=E ATMSS] 44 F718 4
CEEOLR PR

o5 By | Zo] Z ] 1
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 10
Opcode N 1 0x02
B

oo

Transaction number

HR7)

Z
N}

Z1E.7F: 900(%)

H 83 ATMS AA F7] A4 93 wAA]

O ATMS A4 +7] 44 ¢ "AIA

= Bl | 4ol & H] 31
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 10
Opcode N 1 0x02
Transaction number B 8
Result code N 1

E 84 ATMS A F7] A4 58 HAIA]
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O A7l ARt/ gxr A4 s #HAIA @ Ael7]o] AR 9IRS AAs5H] A%t HA|
A]
Kig Bl | o] & H| 3
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 10
Opcode N 1 0x03
Transaction number B 8
Result code N 1
F 85 Alo7] ARt/ gA A S HIAA
O A7) A/ g ZH g HAIA @ Ale]7] o] ARt B I JHE Selshy] 9fgt
H A1 2]
= EHQl | o] & H] 2
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 24
Opcode N 1 0x04
Transaction Number B 8
4 C 4
= C 2
A C 2
AR
Al C 2
= C 2
=3 C 2
3 86 Aol7] AT AR S HAA
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O A7l Hei8E s HAIA @ SHAAHTE AofZ]o A @A Aoj7]o] FHPEE &
gst7] At HAA]
= EHQl | o] & H] 2
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 24
Opcode N 1 0x10
Transaction number B 8
Result code N 1
Alol7] e H N 18

E 87 Alo7] B &F HAA

O Alo)7] FeiAE © A7) AR S5 wAIAo] Z3EE= Aoj7]9] AR I
#
= Bl | ol | # H| 3
oA oFE HH o F N 1 0:&dd, 1:dd
A HE M AR N 1 0:&dl, 1:¥d
A W7 2x N 1 -127~127C C)
Ad T7 N 1 0: AC, 1: DC
Zro] HiE 2] 2|&A17E N 1 |72 T2(A17hH 17
o s o5 N 1 0:42,1:2H-5%
ole ZE ofF N 1 0: 47 1: 3 ==
AARR A4 N 1 0 ~ 16 B4k
2o HA/HE Q% oy B 2
o= AAL/HE oAs ofn 5 5 #1. A21(Bit0), -
dolx ANJ/BE 04% o8 | B | 2 = 16I)
oz AA3/HE Q&% ofi B 2 #2. Bic 27
- 0: AALL: oA+
oz MA4/HE QA% o]H B 2
E 88 Alo]7] AR
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O ATMS(&F B4 Z8) &3 ¢ AVCHEHY] =85 ATMS AEAIE ¥ 25 2 o
FRAERERE, £, I5F)E A5 21t HAA
= Bl | Aol # Hl 2
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 39+{n}*54
Opcode N 1 Ox11
Transaction number B 8
Result code N 1
Alof7] AR B 18
Atms AZHA R C 14 “20100415134500”
82 NS N 1 {n} n}7l k=
22 atms A5 R B {n}*54

E 89 ATMS(A&F 54 #=) &4

d 1 AVC Fule] st

ol

Fot

A8E 2kz, AFE

=
=
AR7F A ER AAE SARRE S A

3= o9 | 2ol & Sk
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 1248*{n}+66 | {n}:HAA=ZS
Opcode N 1 0x12
Transaction number B 8
Result code N 1
A A R C 8
0A] A BHE B | 52*{n}+2
1A SA 4H B | 52*{n}+2
234 BA AR | B | 52%n}+2 |
90 25 e/ PdEE A +F
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1

A 1 AVC HHle] ok Eet ARE A=, AFE 1E

4
2 A FAARE #H57] A% dAA ot

B B Zo] & H| 1
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 624*{n}+66 | {n}:AA|A}=ZF
Opcode N 1 0x13
Transaction number B 8
Result code N 1
A A AR C 8
WEE 0A] A HH B | 26%{n}+2
WEF 1A FA AR B | 26*{n}+2
WEY 234 BA 4R | B | 26*nj+2 |
91 49 AHE W s A +F

O AT BR&E 54 57 0 AVC Fule) a2 AgE A2, A4 Brsws)
At R B SAARE FHsH] A% #HAIA
3= Bl [ 2ol n ks
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 624*{n}+66 n}:AA A=
Opcode N 1 Ox14
Transaction number B 8
Result code N 1
A AZE AR C 8
Hi&5E 04 54 AR B | 26%{n}+2
BAEE 1A FA BHE B | 26%{n}+2
WasE 234 BA HH | B | 26 {n)+2 |

92 ARE BdEE A 4
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O d¥Y wEF/BHEE A 1 AVC ZH|9 st75¢t A A5 W/ PdS5e
FAE A fIet #HAIA]
HE B | o] & H| 3
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 | 52*%{n}+20 | {n}:@AAZES
Opcode N 1 0x15
Transaction number B 8
Result code N 1
A AZE AH C 8
T3 85 N 1 A 8]
AR A2 5 N 1 {n}
122 258 W/ FHEE A B 52
------ 2 A58 DER/AFEE BA W8
Az A58 wE5g/Hase 54 [ B | 52 | |
93 99 DEWBIEE 57
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5 ER}l | o] # H| 1
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 26*{n}+20 {n}:HAAA=ZS
Opcode N 1 0x16
Transaction number B 8
Result code N 1
EA A7 AR C g
/\11 ﬂ_,_ N 1
AA A2 2 N 1 {n}
1;(]'; 7‘]’0 = —U—%Eol: 7:" B 26
A2 A5E 15% 57 B | 26 | |

I= L ok
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 | 26%{n}+20 n}: AR AR
Opcode N 1 0x17
Transaction number B 8
Result code N 1
=4 A7 AR C 8
/\11 ﬂ—,— N 1
AR A2 2= N 1 {n}
122 A5 JHdEE A B 26

......

AR A2 BiEE B4 |
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O Ale17] 214 (Reset Controller) : Aloj7]o]l 2|AE P2 ALt AT HAIA. BF
& AT Aol 9 WA v AET Fo gl 2l 448
= B}l | 2o & H] 12
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 9
Opcode N 1 0xFO
Transaction number B 8
£ 96 Aol7] @A 8 WA
gz ga] 2o | & R
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 10
Opcode N 1 0xFO
Transaction number B 8
Result code N 1
F 97]A1017] 24 S HAIA

A A]

=

2l (Session Validation Check)
15t7] Qs Hul=

=2 A

Zo]E2 OP o]%-¢] foJH=

18]

FohH, Aol S Al

T o

181

= X435}

L
o

T
A]

52 lfol‘

=

: AVC A7} /\1312_0__@ A AAA
H Az o1, AVC Hl= z‘q



e Bl | 2ol | & ]
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 1
Opcode N 1 0x20
F 98 HEH H4d 24 HAA
= Bl | 2ol | & Hl
Sender ip C 16
Destination ip C 16
Controller kind C 2 AV
Controller station number N 4
Total length N 4 1
Opcode N 1 0x20
99 AE4H A4 S WAA
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. TCP/IP, CDMA

(D 87AFE 49

O & d4e 1E=29 =k w27

A9 27 AGE

=3 A

o FYA] RTAGE

=

e 27t
gzstgon old e A4 BAS A4S
e 3= 87 AF 78 g H3
TCP/IP, Al2jd ZE
AVW_REQ_ CHeFsE 41 o= A Yol treFst
01_C-1-1_ | "l AYsl+= 541 A 2
001 H/W o]& ~ TCP/IP 1Port,
RS232 4Port
SEAHZE FA AYEE o] 8o}
AVW REQ CDMA, 7}7bo] EAHFAI O &
-1- E A AHoly] 1 =29O
dold 241 01 C-1-1_ TCP/IPEA] 04__ DZEZS
002 HHAl O 2 ffjo]H olgsto] Hdz
% (CDMA :
K=y golH & d5S& 9
. TCP/IP) -
AVC/VDS/WIM &3t
AH7E obd dA
A 9 A|AHQI L9E 1 Ql+= VDS,
AVW REQ_ 8 A 8t <l
01 1ot VDS, AVC, AVC, WIMe] z}z}
‘003 T | WIMAH o Z+2}F | AHof] e T2 EFZS
giolg H% 7Vs | FEsty HE A&
FolA ZZte] AHo
glolg H$o| 7Hs
T 100 ST7AFE Ao
(2) 9 &
O g &= dA&F Aoj7|et +-HAAHRE AHo] stgor AR AHoj7|= B A Aufogt At
87FHsSh AlA"lo] ofd Az 29 T AW CDMA, TCP/IPEAIYC R H&o
Hse AR A 4

. T e

oN
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(3) 71E d+

Oh 71E A9 A

2714 BEAARWIS: Road Weather InformationSystem)+= = Ao
AARed 45 2§47 mandRg urt egoln AAHe
gig Amur opfal exAe] B2 F9 A BB FAL 9] 54 w27
o mRgee] diE JuE AT A 29

>{xﬂ

ol
-
N

B

el 9 vAe d7I71dA=R ] sk, W71, ¢35 A
HEEZHOA 2H wSEsto] @AY ErddAA dATer W
ste Zled 713N Asshe 71dSAmE 48 AR2 AR k2
A5 2 e Sl FH H AH, AE S0 @A AFHCA 2 3~AIE
SHE FHd 2443t 3712 9] H2 RS FolE ] Z(nowcasting)sko] =gt

Sass(1997)+= dlut= 7]A4H4 (Danish Meteorological Institute)ol| A F=Z1std =™
2z o= A|A"H] YAEE T2 A RS (Road Condition Model: RCM)-S 71

Ey

Shao and Lister(1996)2] AFoM= EA T2 7t thal %2 A7HsH( Ayt
Hog AYAIHEANA FS 3AZF F) kWA 25 83 AEf(dry, wet, freezing)
SOl digt =2 AL E 71 HRE ArEshr] Q6 AHsstd WA o= 1
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(1) &= : 11 (AVC/VDS/WIM & &% Al&a" 24 d&
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2. LA AAHE WIM/AVC Class I & PVDFAIA

7). 483t 47

(1) 4= 117, 13.30F (1.594¢)

il =7} A& A A LA} =4 (USD)
1 SF EXCEL Technology Co., Ltd 2016-11-14 1,781
2 oF TRAFFICSENSORS COM 2017-05-25 17,430
3 A= RED FOX ID LTD 2017-06-08 1,348
4 oF TRAFFICSENSORS COM 2017-08-08 52,485
5 SF TRAFFICSENSORS COM 2017-08-28 4,720
6 5% EXCEL Technology Co., Ltd 2017-11-09 7,911
7 oF EXCEL Technology Co., Ltd 2018-04-02 12,294
8 Hata ConsiluxCoglselgti(c);iﬁltedConstrucoes 2018-06-05 5,440
9 oF EXCEL Technology Co., Ltd 2018-07-05 1,758
10 SF EXCEL Technology Co., Ltd 2018-07-20 4,794
11 oF EXCEL Technology Co., Ltd 2018-08-07 3,023
12 &7 TETRA HOS ELEKTRONIK 2018-09-06 21,824
13 g7 TETRA HOS | ELEKTRONIK 2018-10-12 38,420
14 SF EXCEL Technology Co., Ltd 2018-10-05 6,468
15 | WAz R TR OVGENIERIA DE 2018-10-19 1,548
16 o] = ROADSYS LLC 2018-11-21 2,654
17 A2 CROSS ZLIN A S 2018-11-23 5,312
18 et IRD 2018-12-01 8,163
19 o] = ROADSYS LLC 2018-12-21 1,808

s A 199,181
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b = AR W4

A= A L2} TE | FF 4 @47t | AAFA

EXCEL Technology Co., Ltd | 2016-11-14 | ClassT | 4 | 3.5M/100FT | 284 1,136
30 | SFT/150FT | 236 7,080

TRAFFICSENSORS COM | 2017-05-25 | ClassI | 30 | OFT/150FT | 254 7,620
30 | 10FT/150FT | 273 2,730

RED FOX ID LTD 2017-06-08 | ClassT |— CFT/20M | 764 1028

2 3FT/20M | 584 1,168

10 | 6FT/150FT | 200 2,000

30 | SFT/150FT | 236 7,080

30 | 9FT/150FT | 254 7,620

30 | 10FT/150FT | 273 8,190

TRAFFICSENSORS COM | 2017-08-08 | ClassT |10 | HIFT/150FT | 291 2910
10 | 12FT/150FT | 310 3,100

10 | 2.0M/150M | 349 3,490

10 | 25M/150M | 371 3,710

10 | 3.0M/150M | 392 3,920

10 | 35M/150M | 415 4,150

TRAFFICSENSORS COM | 2017-08-28 | ClassT | 20 | 2.0M/50M | 235 4,700
EXCEL Technology Co., Ltd | 2017-11-09 | ClassT | 18 | 3.5M/100M | 351 6,318
EXCEL Technology Co., Ltd | 2018-04-02 Class 1 | 16 | 3.5MJIOOM | 618 2555
ClassI | 4 | 3.5M/100M | 351 1,404

(onsilux Consubioriae | 5018-06-05 | Class1 | 6 | 1IFT/100FT | 710 4,260
EXCEL Technology Co., Ltd | 2018-07-05 | ClassT | 4 | 3.5M/100M | 351 1,404
EXCEL Technology Co., Ltd | 2018-07-20 | ClassT | 10 | 3.5M/100M | 351 3,510
EXCEL Technology Co., Ltd | 2018-08-07 | ClassT | 6 | 3.5M/100M | 351 2,106
16 | 1.45M/150FT | 264 4,224

TETRA HOS ELERTRONIK 1 2018-09-06 | ClassT | 32 | 6FT/150FT | 265 8,480
32 | 6FT/200FT | 285 9,120

30 | 1.45M/150FT | 264 7,920

54 | 6FT/I50FT | 265 14,310

RS TRMIERT As T | 20181012 | ClassT 14 6FT//200F 285 3,990
40 | 6FT/250FT | 305 12,200

Class] | 4 | 3.5M/100M | 618 2,472

EXCEL Technology Co., Ltd | 2018-10-05 ’ SM/50M 27 857
ClassT | 3 | 3M/100M | 328 984

1| 24M/100M | 307 307

INGETRA INGENIERIA DE | 018 10-19 | ClassT | 2 | 3.5M/50M | 774 1,548

TRANSITO S A DE CV
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2 3.5M/30M 389 778
ROADSYS LLC 2018-11-21 | ClassT 4 1.0M/100M 340 1,360
2 1.0M/30M 258 516
Class I 2 12FT/150FT 800 1,600
CROSS ZLIN A S S018-11-23 Class T 2 12FT/150FT 424 848
Class T 4 2.5M/50M 351 1,404
Class 4 2.75M/50M 365 1,460
IRD 2018-12-01 | Class I 9 12FT/400FT 907 8,163
Class I 2 3.0M/30M 360 720
ROADSYS LLC 2018-12-21 | ClassT 2 6FT/100FT 251 502
Class T 2 6FT/200FT 293 586
Z A 608 185,351
(2) =4 : 1™
O M8 EFRAPIH(AVO) HMAMRS FA}

Lo AA LAY Class [ PVDFAIA A=
T2 L A2 A SRR

olAF & 7]7F ¢ 750%HY / 2018.08.27. ~ 2018.12.31.

. 483 A2

O T=EZFAL 20199 AVC MAAES Ao 2EAIA AAY ClassI5 PVDE AllA
g o4
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7). 483t 47
(1) = : 12
4247474

O 7 H_Q_ =
.= 2~
O WP 1 FRERTA SEARE
O oAk 2 717k 3709 / 2018.08.01. ~ 2018.09.30.
2 & M (QUOTATION)
EERT om :n waim s
AL T A6
I ‘7 2 wFEE A e
¥ = af waxs
@ 38 3 = 3,740,000 (VATZE) B AN ARS B8 ARBUC
2 ws o9 | 4y @) %
BSa AAH(NOE, REMA 2UEHE) A 2 1,700,000 3,400,000
ER ] 3,400,000
o of o
A B2
L RES ]
@ (2R oe AN 3,400,000
540000
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6. dtatEollM sHet sliel 2t

A14. Intercomp

1. 3JAF &7
o= vy AEf, dlg|oho] 91x]eF Intercomp 407 £, ST FHE WEol2 A
24 ZHE BH] AzAtEAE AARLY dAl=A AEAY A8 e 7HEe
FE, W, AFS HES ot abddtell AulE AlFeigteh. Intercomp o A 7
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