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{ SUMMARY )

Management of SMART Highway Test Bed as the infrastructure built with the

development technologies and prevention of technologies—interruption.

Purpose & | 0 Preservation of SMART Highway Test Bed operating system
Contents | o SMART Highway Test bed technical demonstration
o Monitoring and data accumulation of SMART Highway Test Bed
0 Management of work of SMART Highway R&D for the promotion
o Preservation of SMART Highway Test Bed operating system
- Operating the management center and network
- Handling the system failure and incident
- Verification of SMART Highway Test Bed technologies(WAVE communication
system, incident detection system)
0 SMART Highway Test bed technical demonstration
- 48times, 512 people(monthly average 2.7t imes)
- SMART Highway Test bed technical demonstration and survey about experience
satisfaction at 25th World Road Congress, Seoul 2015
- Additive SMART Highway technologies demonstration service development
Results o0 Monitoring and data accumulation of SMART Highway Test Bed
- Monitoring and result analysis of WAVE communication system performance in
Test Bed
- Monitoring and result analysis of incident detection system performance in
Test Bed
- Management of data accumulation(WAVE communication system, incident detection system)
0 Management of the SMART Highway R&D product for the promotion
- Research on the SMART Highway R&D product Demands
- Research on the work of SMART Highway R&D Demands
- Management of the SMART Highway R&D product commercialization
- Management of SMART Highway Test Bed research result
o0 A high value creation of the state-of-the-art road technologies and strength
the competition at the future road market through the road technologies level
of advanced countries
0 the state-of-the-art road technologies spreading at domestic and foreign
Expected market and planing of relating technologies development

Contribution

o0 The Incident detection system gives drivers in front of information of the
road(obstacles, etc.) and vehicle dangerousness through WAVE communication
system. The incident detection system will be used in SMART Highway, since
the system is expected to prevent vehicle accidents and support safe and

comfort driving environments.

Keywords

WAVE A ic Inci hnical
SMART Highway VoX services utomatic Incident technica

communication detection System| demonstration
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1. Connected Vehicle 2@ Cooperative ITS

7}. Connected Vehicle 2@ C-ITSY A
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. Cooperative ITS:
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(% 27) Ane 2 AsPel e AEeeld A
I R R R A
7 0] 48771 | ARAT | ATHT T T 6Mbps | 12Mbps | 24Mbps
50 50 24 22 3 201
100 100 51 19 18 16
200 200 18.44 8 33 365
0.1 500 500 71.87 R12 27.93 16.49
700 700 844 71.89 5257 37.45
1000 1000 87.33 81 75.45 77
100 1500 1500 91.72 83,65 35 80,53
50 50 0 0 0 0
100 100 0 0 0 0
200 200 04 0 0 0
1 500 500 0 0 0.08 0
700 700 143 0.74 0.17 0.37
1000 1000 233 132 104 0.56
1500 1500 975 275 134 0.77
50 50 161 0.3 0 0.3
100 100 127 339 0.6 2
200 200 52.25 183 6.29 361
0.1 500 500 36.95 7432 50.92 2712
700 700 90.49 84.29 72,04 5161
1000 1000 92.72 89.03 82.77 2.1
200 1500 1500 9458 92.24 89.74 85,04
50 50 0 0 0 0
100 100 0.2 0 0 0
200 200 0 0.3 0 0
1 500 500 2.32 0.63 0.32 0.16
700 700 3.66 137 0.37 0.23
1000 1000 9.42 2.86 124 052
1500 1500 26.1 768 341 159
50 50 6.4 0.3 04 0.3
100 100 515 18 56 2
200 200 847 62.65 216 6.69
0.1 500 500 93.66 90.77 80.3 57.38
700 700 %.14 9271 87.95 76.74
1000 1000 96.56 94.43 92.02 85.77
0 1500 1500 97.69 96.23 94.79 91.36
50 50 0 0 0 0
100 100 0.6 04 0 0
200 200 18 04 0 0
1 500 500 1327 328 108 0
700 700 244 6.26 154 0.37
1000 1000 13,98 1426 3.66 178
1500 1500 71.97 36,31 11.4 128
50 50 1579 12.05 0 0.3
1000 01 100 100 8477 53.4 17.23 18
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200 200 92.08 36.04 62.64 19.2
500 500 96.44 94.32 90.47 30.79
700 700 97.94 95.86 93.22 38.58
1000 1000 98.6 97.32 95.25 91.36
1500 1500 98.97 98.05 97.05 95.33
50 50 0 0 0 0
100 100 1.2 0.2 0 0
200 200 4.2 1.9 0.2 0
1 500 500 47.34 12.12 3.32 1.04
700 700 67.79 26.12 4.77 1.86
1000 1000 30.28 50.76 15.12 4
1500 1500 88.23 74.51 37.86 8.63
50 50 65.86 26.29 4 1.2
100 100 38.2 73.45 28.4 8.43
200 200 94.21 91 78.04 35.8
0.1 500 500 97.52 95.76 93.84 35.92
700 700 98.69 97.2 95.23 90.39
1000 1000 99.14 97.94 96.72 93.37
1400 1500 1500 99.37 98.77 97.96 96.72
50 50 0 0 0 0
100 100 1 04 0 0
200 200 114 1.3 1 0
1 500 500 69.96 23.21 6.56 0.56
700 700 30.45 48.46 11.83 3.69
1000 1000 37.36 71.29 32.08 7.18
1500 1500 91.55 84.5 60.7 19.59
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MazxDist, = MAX(D,(Msg,)) 1 <k < ReMsgNum,

Di(]%sgk) =acos(axXb+cXdxe)*x6371 <1000

Lat?
a = cos (radian(90 — 73 =)
10
Lati,
b = cos (radian (90 — - )
10
) Latip,
¢ = sin(radian(90 — — )
10
_ Lati,
d = sin (radian(90 — 0 -))
Longp,  Long,;
e = cos (radian -— )
( ( 107 107 )

MaxDisti: 3] [=Z5-¥
Di(Msgi): 732 =58
RxMsgNum; 72 (258 21
LatinyLonggs 5207429 95 2
LatiyLongi: 3 9 9% 2 A%

FHEAAd

ALt
k= ReMsgNum,
Y. Dl(Msg,)
AvgDelay; = ];;Msg Num,
AvgDelayi: M @73 Wl A 25 w4 WAA S g Fit A A

Di(Msgi): 2 iZ5-E 728 kAR WA A 9] FAIAA

BxMsgNum; 3= iZ25E FA9 WAA e 5
H 1 PER

FETAHEA2V: 3 1km, V2V T8 500m) oA el BE AR g
FHPEROIW % Tl = EAIH
PER(Packet Error Rate): 7]th& = 41 97 4 ] AA] 4 7l
B Ao FA ¥ PERY “AA S - 2] (Packet Loss)¥ 371l 2]
(Packet Error)& REF X&ste 7Mded. (2 A9 %791% H 2=/A % &@9le] dsS A
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ReMsgNum; (R,)
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AvgPER,(R,) =100 — <100

AvgPER/(R,): AA F+E8AF7HR,) WolA ZA 25E 748 dAAEd g H PER
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- RxMsgNumi(R,): R, Yell*
- ExMsgNumi(R,): R, Wl *
- MsgSeq;(R,,last): I, Wl *
- MsgSeqi(R,, first): I, H ol *
* TZIPER
- ZF WMAA FA S v AR PR vero] 4 7 el A FAlE m A A E e
& FHPERS ALt % @92 FAE.
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[ 29] AP ERolM e AEEEE Al A3 gof
=5 AR 3M 45M oM oM 12M 18M 24M 2TM
v Y E A A (m) 1,863 1,846 1,836 1,782 1,721 1,391 847 696
3 PER(%) 0.22 057 0.39 0.70 0.31 11.56 48.38 69.62
VIV g E A (m) 952 937 930 891 844 582 384 303
3 PER(%) 0.25 0.73 0.51 0.85 1.62 17.66 50.38 66.57
80 2,000
o ~+-E g PER 1,800 m—w - EO S |-
o / 1,600 \.\
1,400
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2 s Har | 9241 | 9594 | 9864 | 9845 | 9230 | 9815 | 96.85
7\ A= Bt 9545 | 9732 | 99.08 | 99.12 | 9545 | 97.79 | 97.29
16,0425 a8 o | 91.03 | 9800 | 9947 | 9950 | 9685 | 98.86 | 96.52
3 48 | 9569 | 9927 | 9878 | 9860 | 99.33 | 9888 | 99.77
7|\ A = At 9336 | 9863 | 9913 | 9905 | 9809 | 9887 | 9814
16,0499 a8 Wy | 9566 | 9422 | 97.92 | 9605 | 9781 | 97.05 | 9821
4 e Hat | 9527 | 9647 | 9911 | 9871 | 9798 | 9815 | 98.01
71 A = At 9546 | 9535 | 9852 | 97.38 | 9790 | 97.60 | 9811
L6.05.02 a8 Wit | 9452 | 9611 | 9640 | 9881 | 97.33 | 9404 | 9752
5 s B | 91.80 | 9234 | 9788 | 9754 | 97.92 | 9810 | 93.09
7| A= At 9316 | 9422 | 9714 | 9818 | 9762 | 96.07 | 95.30
L6.05.04 a8 Wit | 9406 | 9681 | 9697 | 9810 | 9575 | 9539 | 98.40
6 A8 Her | 9191 | 9233 | 9611 | 97.38 | 9338 | 96.77 | 9849
7\ A= Bt 9298 | 9457 | 9654 | 97.74 | 9457 | 96.08 | 9845
WA Bt 9326 | 9535 | 9816 | 9814 | 9628 | 97.84 | 97.34
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(32 44] =211 BA

A3 (7] PAR(%), PAR(%)=100-PER(%))

Gl e ki RSE 1 | RSE 2 | RSE 37] ;]S;I;D?IERSE 5| RSE 6 | RSE 7
L6.0ALS a8 Har | 9527 | 9515 | 9834 | 9918 | 9825 | 95.06 | 96.18
1 e et | 9171 | 9548 | 9826 | 97.93 | 9670 | 98.00 | 97.79
71 A = At 9349 | 9532 | 9830 | 9856 | 9748 | 9653 | 96.98
16,0495 a8 e | 9819 | 9838 | 9955 | 9961 | 9866 | 97.39 | 9761
2 s W | 9406 | 9608 | 9863 | 9844 | 93.09 | 9886 | 96.56
71 A = At 96.13 | 9723 | 99.09 | 99.02 | 9587 | 9813 | 97.08
16,046 a8 Wit | 9171 | 9818 | 9947 | 9950 | 96.86 | 99.46 | 9654
3 s W | 9449 | 9945 | 9964 | 9860 | 9956 | 99.77 | 99.32
7\ A= Bt 9310 | 9882 | 9956 | 99.05 | 9821 | 9962 | 97.93
a8 Ho | 9501 | 9471 | 9814 | 9618 | 9793 | 97.82 | 98.18
4 160429 48 | 9494 | 9671 | 9929 | 9869 | 98.04 | 9792 | 97.27
7| A = At 9498 | 9571 | 9872 | 9744 | 9798 | 97.87 | 97.73
L6.05.02 a8 Wt | 9405 | 9512 | 9659 | 9878 | 97.73 | 9412 | 98.16
5 e Wt | 9383 | 9426 | 9714 | 9756 | 9755 | 9534 | 92.14
71 A = At 9394 | 9469 | 9687 | 9817 | 9764 | 9473 | 95.15
L6.05.04 a8 "W | 9407 | 9693 | 97.95 | 98.09 | 9661 | 96.70 | 98.70
6 A8 et | 9220 | 9327 | 9571 | 9738 | 9387 | 97.00 | 98.44
7N A= Bt 93.14 | 9510 | 9683 | 97.74 | 9524 | 96.85 | 9857
A Bt 89.01 | 9097 | 9301 | 9312 | 9206 | 9224 | 9215
[ 45] =1 &4 A3 S99 A5 AFEAH 248s (715 PAR(%))
S| 71 A= HE
RSE 1 RSE 2 RSE 3 RSE 4 RSE 5 RSE 6 RSE 7
23 74
2 5 94.13 96.14 98.23 98.33 97.07 97.29 97.24
SAl48S
B = 94.16 95.91 98.11 98.36 96.87 97.06 97.45
A& 0.03 0.23 0.12 0.03 0.2 0.23 0.21
3) =23 A W& ¢HY, RF e 23S 53 FA3 5499 FY
AR ER 2o Ad/Ful/7 2w & Y 284 mE FHAE4A Aes #4s
912t%, ] - *4b?<io} Aol A= ey WAE Y AEA, RF % 2808 HA g
= st

- 88
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)
{0

EEBLE o TELER
<29 96> HIy| A 1~2H AA =2 37
o B@7|A = ¥} 2% Atolel] A PFo] WMalst= L7ko] glow HA J|FE F A FPo] W=
TR ol Fol Bgy|AFo] Ao} g, ol AP WaFIE Afolo| A= QHE el A
AR = gl o3 F414d5 0] PERe] §-gh thE EF7|A =3 Hluste] e 4%78
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(W) EZ71A= HA GEHY Gain

o mHe] theket 715 Aol thdt FrIA=e] A#AdE sk A& HAEHE &9

Eok7]| 2] = WAVE EARE |83 4 7155

A
d|A e[ e ][AA e[Aune[AAne|Ane x| An | A4
01€ | 5 9.3T 8 -10.2C 24.0C 29C 17.7C 0.0C 100% | 100%
9 -11.7C 29.0C 0.1C 225TC 0.0C 100% | 100%%

03¢ | 20 | 21.8C | 10 | -6.0T 37.27T 56T 3157T 1.0T 100% | 100%

04¢ | 30 | 274C | 10 3.0C 40.2°C 13.6TC 36.67C 10.8C | 100% | 100%

054 | 28 | 31.8C 5 73T 4587C 17.47C 38.3C 19.5C | 100% | 100%

920154 06€¢€ | 10 | 336T 1 1397T 489C 22.17C 43.9C 20.7C | 100% | 100%

07¢ | 11 | 35.0TC 4 16.8C 499C 24.3C 4457C 235C | 100% | 100%

084 | 7 | 353T | 28 | 182T - 2827TC - 279C |100% | 100%

09¢ | 1 | 308TC | 27 | 128T 45.7C 21.9C 40.0C 19.8°C | 100% | 100%

104 | 17 | 26.7C | 31 | -01TC 42.0C 10.1°T 36.27TC 79T 100% | 100%

114 ] 6 | 20.7C | 27 | -48T 33.37T 57T 2997T 2.0C 100% | 100%

129 ] 11 | 134T | 29 | -93T 281°C 24T 23.3C 00T 100% | 100%

01¢€| 3 | 107TC | 24 | -162TC | 2527T 0.0C 19.7C 0.0C 100% | 100%

-105C | 31.0T 14T 24.77C 0.0C 100% | 100%

20164 -70C 370C 47T 320C 1.0 100% | 100%

81T 46.6C 2047T 41.5C 16.8TC | 100% | 100%

2
1
04¢ | 26 | 29.7C 5 41T 448C 16.0C 39.0C 22T 100% | 100%
5
5

1537 45.7C 24.3C 40.2°C 239C | 100% | 100%

Hon
|El
Hu

e SeIX=e 34 Aot CL, 223 SUHE T2l 25 4 0|ACz: 250t SFEX AUACE 0]
=
=0
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471 A= WAVE SARES Hi 2%

I
%
N,
)
Hl
1o,
BN
ke
rfo
oy
o
=
rlo
5
<
cs
o,
K
%
ol
2
o
i
1o
B
Koy
rfo
L
o,
=
rlo
£
g

A=Y Hu/HAAH 2%
7] A =+ A (C) 3 71A=(TC) WAVE &2 2 E5(T)
HE Hu &% HAA 25 A & HAA 2% A1 2= =
RSE1 486C 0.0T 436TC 00T
RSE2 487C 00T 44.2C 00T
RSE3 499T 0.0C 43.7C 0.0C
RSE4 35.3C -16.2TC 48.0C 00T 43.4°C 0.0TC
RSE5 48.0C 00T 43.4°C 0.0TC
RSE6 485C 0.0T 43.27C 00T
RSE7 479C 0.0T 43.27C 00T

(2) A R A3t gy BFAS 4 BFNAF A /F dold £
o BF/NATE e BBl = SHEE 05%0] 4 WEselok 3

o & 9] HEIA= T 1~7d

1 %
SAZE F 1302741%b0]w, 2} B 7| AT el

- AWIEY S9E BIIATY T
7hsES 9% 2 AAE R THeE B%ol S TS
. BPIAT) A FEEE 9987%0]¥ 13027417 F 1301143+ T

[ 48] B371AT 9471752k AEAT 2 HEE

ZNIA= M A A =9 7|zt 7vE Azt 7t E
RSE1 13,012/13,027 A 7* 99.88%
RSE2 13,009/13,027 1 3+ 99.86%
RSE3 2015.01.01. 2015.01.02. 13,012/13,027 A 3* 99.88%
RSE4 ~ ~ 13,012/13,027 A 3* 99.88%
RSE5 2016.06.28. 2016.06.28. 13,012/13,027 ] 7* 99.88%
RSE6 (5459) (5449) 13,009/13,027 4] 7* 99.86%
RSE7 13,009/13,027 ] 3 99.86%

ez 13,011/13,027 A 7* 99.87%
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=

BAT A BN L HEE B A

Z|IAT WS
RSE1 | RSE2 | RSE3 | RSE4 | RSE5 | RSE6 | RSE7

713k

15.01.02~15.01.31 708 708 708 708 708 708 708 100

15.02.01 ~15.02.28 672 672 672 672 672 672 669 99.94

15.03.01 ~15.03.29 698 698 698 698 698 693 698 100

15.03.30~15.04.28 720 720 720 720 720 720 720 100

15.04.29~15.05.25 672 672 672 672 672 672 672 100

15.05.26~15.06.25 733 730 733 733 733 733 733 98.46

15.06.26 ~15.07.25 716 716 716 716 716 716 716 99.44

15.07.26~15.08.25 725 725 725 725 725 725 725 100

15.08.26~15.09.25 696 696 696 696 696 696 696 100

15.09.26~15.10.25 744 744 744 144 144 144 144 100

15.10.26~15.11.25 144 144 744 144 ‘144 144 144 100

15.11.26~15.12.25 720 720 720 720 720 717 720 99.94

15.12.26~16.01.25 744 744 744 744 744 744 744 100

16.01.26~16.02.25 744 744 744 744 744 744 744 100

16.02.26~16.03.25 696 696 696 696 696 696 696 100

16.03.26~16.04.25 744 744 744 744 744 744 744 100

16.04.26~16.05.25 744 744 744 744 744 744 744 100

16.05.26 ~16.06.28 792 792 792 792 792 792 792 100

% Azt 13,012 | 13,009 | 13,012 | 13012 | 13,012 | 13,009 | 13,009 | 99.87
37 A S 7hsE A A oF AWt digh Fofrt T AsA Xes 91T
Ae. B A= AMER F5 oo ofgf o] 7o me} 7|5 AT/ 4%
A 2, 25 2 T BFHEE, T2 Ui AEd AlgS Jadstg o o]
AR B gl diulste] of] ol 2l AlY o] wEl AlFS st Al
HANE AT 45 NER BA} €& Ao Buy

(¥ 50] BE71A= Ay APz
HEs | 328 | 4A=2R ZANE NE 72
EIEYEIRS IP-66 S2 IEC 60529

I 2& 35T, @s& 5% Ncal,
_ A4 22 KS D 9502
2 pH 6.5~7.2

dEs ec ~40T ~ 55C -
TE = (5~200)Hz, Jt=E 0.5G, 1oct/min -
&3 =2 ZAHIIEE 10G, KSA2 6ms, 3% -
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. A]d& WAVE E8 @27
1) @27 H/W 13

b @27 H/W 74

o TDAS029+ Ade Aa 2vtEZI=E gy =4 ISO7816 2 EMV %+<

A4

TDA8029+ 3 2~E ZFAEZe ¢ UART (32 RS232) WAoo = Iy Folaym 435

o]y W3S s “ALPAR’ ZRZEZS HEZ AFI A HE=

Te

P17=VDD=& Al¥3ato] UART (Z& RS232) W28 A&3lw, P26=GND=Z 9] Aol

W RES (ESM OFF) 2831 94 2.

VDD
Main Board I
RX P17
p 32 1
HOST Controller TDA8029
TX P26
31 25
| GND 1
VDD GND

<9 99> 2mtETLE gurlet S 2E HEED (9 SfHolA: &Y%
(W) @27 &2vtEF=ER WA
o A, Adrte] A= 7t=dy e Aw
o 16kB ROM, 256byte RAM —1E]3 512byte XRAM= ® ]33k 80C51 o *Eg
oT=0% T=1 Z2E&F A4
o ISO7816 ¥ EM.V %+ 3
o DC-DC converter (%]

() @7 o
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<719 101> WAVE 5% 7] oy
(2) @271 S/W 74
7h) @27 S/W 74
O S/W s 4=
o =% w¥ S/W+x Embedded Linux KernelS 7]WFo = WAVE protocol module,

Smartcard interface module, System module(timer, wdt, rtc) 59 ZE=Z F+AHH, 7}
7 29l WAVE tolling Application ©] 22}7t

WAVE Tolling Application

Wave Smartcard
Protocol Interface
Module Module

System
Module

(main, timer)

Linux Kernel

<I¥ 101> WAVE =& @2dx S/W +x
@ 2=PtEFIE QIE #lo] &
o TDAS029 “ALPAR” Z2E=

4HI01E 0~506HI0I1E HEEC 1HIOIE
Header C-APDU or R-APDU LRC
{st ond 3rd 4th '
ACK / NACK Length Command

ACK 160 G LRCZ M Qs CIOIE 20|
NACK : EO

<79 102> ALPAR ZH ¢ +x

_96_



=0
N ®
W £}
= w
T
e i
3 ; )
; X
< N B g
< " :
E ) W mK
“_.7 Eo ﬂﬂ ‘M -
o A Lo e AR
wp q - S
1o < » P2
<] . = 57
T o o= o { R o
< ® R , NI
— B! r S ﬂuu -
T W 5 o @. M AVn
] . b s WE : -
T og oy oy S
DVL < N O = ¥ i
< & oo =B ¢ L ETl
= B A B WO o~ &
: < </ =
A 2 )| 2 W - =
% " EE OMU %o . ,Q <
= - o T o B e
" now <] o e o=
LT N A \V4 = m I e WM om =
mmm Vv . n )l lat = i 4
ar 5 0 ue ks E 4
o B RT - g vy
ol T o = el oﬁl N
, ™ o el wﬁ mﬂc M x T =
il 3 g 0B Mu G W AT,
= [ TR TR <<
™A ] ~ yrezaw
i @ % o o T
Mﬂ - o o o
)

_97_

- WAVE =% 53 W9 =4



e & L g

L5 R - R B ]

15
16
i T
18

e R
el f DRIz
S0 DR eI 0
SE0 10000 1E
el {2
el f ORI
o 1 e 1
Sroe {20
Srol 1 2
S OO0
SO0 100N
SeeD 1 e e e e
o DO 3
S0 1 0D1S
S0 10T
e DT
So 102
SO0 D000 1

=3

11
2

315

=]

k.

G @ & @ @ @ @ @ @ @ @ @

G a @ o

&hn

<19 105> @y ¥

_98_

10

12

10

100
9500
1007
1007%
1005

100%
10075
10075
1007%
1005
87000

1007



=
=

5

1}
y 1

al

Al

b

2~ =l
g

—_—

AAAE 1Ikm W 24D 52k=)0] AL, JFFAS

-

R

7h. E2ER B AR Foly

3. EEAE AEAA A
o Smart-1IDS

n_mo
=0
2 Ll < o= Bo
W b o * -
] - °
=) Y wr o v
o = d o 3 4 T
y £ o 5o
— i : :
J BE e g 5
® - .m. . < X oy o = N iy
T oH o o b % Al - @m
G q ®® o T ®
N Mo ™ op = o a]o M B E]E &o ,.Xr” i
_ZT 1r_._ 7 ﬂu ﬂ/”a ﬂAl ﬂ ﬂ_OI .‘.)WAE Nro . Mﬂ
Ko Ao X wo - % mﬂ i
o < LA o] g -
b Sy ® e I i =
0o SN N
e ﬂ_.mL 7U . ,mE \_Iqh.uﬂ ’ J:mo ﬂ
~ = Ho TR o - " x m_n gy
v 3 ~ ™ = X N o - i G
CUNNTS P s w2 X b g% T
L do o X ) T b _ = o
o o BN e R ® X
X fils) —— Eﬁ N _L X °
X0 EE — X =~ 4 o
2y K o W o= N o= 4 o
f /\ =~ o A © X vﬁ
N N o
i E LR oM w9 W 5
7 % S B T E
: : z = oF o s S g o o me
M o 1 == fex &x .
o= @m wrm mw Ma = ¥ N e am
o ™ U Mo o X L g
~ = W<S g, x ~ iz owf TR
>l oo % .
M ol R o T o T o Jo 2 -
g T « WSS T o P oM . © & T
S TE o MOE B # Lz
8w T . A S
— "0
SR E ko T e BT
TR Bl At T alE
- g - AN HoN
~ (@}

_99_



[ 51 £24ndAg dolde] 435 YI}2E 3

2 7lE
T % 4% YRS E 7]
- JEE o/ o] Ak
meAndne A | LRl P, Wep =
(SmarthDS) . @X]}\]ZJ_ C 10 O]LH
_ 7}

BE(%) = A47LE AGE) [ AA 29 A * 100
1-5971 4% o whe] AEED o F AT Bl A4E 48
% - /(A ARG ARSF) x 100
A Al Hse) = WA - Al X AR A

gl

A3 F 3022 AFo AFSEE s)talo]
2~

i= —ol— (e}
gel 4 AEs AAste] gFolu, Asium Azde Asdu e Pn
kel 7hs

% 52 ERAREAE dolt Axd & @3
T8 | AAAA A AR Azd A=
I

| %= cloje A U SWTEsw

- = QU A|AE 27|
alojc 2& J- SEFH BEM 2 =)
ool X=|
2= ¥
- 29 A
sguzg o og S
L
L 2 - ¥
== Jozl || SY AN || SRS
==zt || doi=s e e=s
Hs=s

Zolo HX| =AM ==
o=

R su s Ezos Alm B
== ==
=== os

=1 Fhole} A TS
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(th) 7H5E(95% ©17)

=M $AE B3 7% A B4 A
o AT HxQ 7HEE 95%0l m A A Zehe= A (Ft 92.5%)
o FAMY A7 G| 5S Fasle] A EH RUEHHS S AlaE AT 3y
[ 53] =242 AAE doly 20154 ANt7] 7Hs &

T B 14 29 3¢ 49 59 64 |
ALTG 90.6 93.2 100.0 945 98.1 95.1 95.3
Z=ABS 90.6 93.2 100.0 945 98.1 97.0 9%5.6
ZABS-1 90.6 93.2 100.0 945 98.1 98.8 9%.9
A ZHC 90.6 93.2 99.4 32.0 98.1 87.4 835

A 90.6 93.2 99.9 789 98.1 94.6 25

@ A28l oA =L A B (2015 7 ~2015. 12)

0 20154 Abuby] B AIES nleg o7 712 g S-S 93 Al ~E oA 3l vHA

o TAAH ol Aojr] W gl e ol vF Fd, 7 2 = 5o 374
slo] W& Ar)e A" RUEY 2 B4 oy Alo]r] AP ALEE <l 7% 7

[ ] =241 HAE Holr 2015 3kHb7] 71 E(%)

T B 74 3¢ 9¢ 10€ 1< 124 |
ALTG 98.2 100.0 100.0 100.0 100.0 100.0 99.7
ZABS 96.8 100.0 100.0 100.0 100.0 100.0 995
ZABS-1 98.3 100.0 100.0 100.0 100.0 100.0 99.7
A ZC 98.2 100.0 96.8 100.0 100.0 100.0 99.2
A &) of 2 100.0 100.0 100.0 100.0 100.0 100.0 100.0

A 98.3 100.0 99.4 100.0 100.0 100.0 99.6

@ Alz®l o o3t oA oA (2016. 1 ~2016. 6)

0 2015 AH-3uky] - B S £33 A]2E ekt A

o A/2~8e] 23z WA HS B3 22 &84 sty

o A&A 0 S MEte] wE Au| o e ZUEHE 2 A =3
[3 55] =2 RAXE #oly 2016 w7 7FEE(%)

T B 14 29 3¢ 49 59 62 |
ALTG 100.0 100.0 100.0 100.0 100.0 100.0 100.0
ZABS 100.0 100.0 100.0 91.8 68.8 100.0 93.4
ZABS-1 100.0 100.0 100.0 100.0 100.0 100.0 100.0
A ZC 100.0 100.0 100.0 100.0 99.4 100.0 99.9
A &) of 2L 67.7 100.0 100.0 53.3 100.0 100.0 946

2 A 935 100.0 100.0 9.0 93.6 100.0 976

=




EL =4
AT HEY LHRE 10% VR tha 2 5
A dlolg w4 s sl A SRdRe] oA 79
= ad dags

[# 56] “2ABAAE doly 2016 W7 S 41 &
T W 1< 2 34 44
4 106 24| 142 7| 106 4| 152 A
TG 432 A 9% A | 1317A| 100 A 139 A
L7317 10 A 1A 57 13 A
CRERE - 9.4% 7.7% 4.7%
THA 23 7 18 A 48 7 72 7
= aps 337 A 20 A 15 7 40 A 59 A
LAA 34 374 8 A 134
SRS 13.0% | 167% | 167% | 181%
34 42 A 44 A 44 7| 143 A
— A A 40 A 39 A 37 4] 120 A
2717 27 54 77 23 7
QARG 48% | 114% | 159% | 16.1%
4 13837 1004 101 A 23 A
ABIC 432 A 123 4 90 A 88 2 19 A
LAA 15 A 11 A 13 A
CRERE - 10.9% | 109% | 129% | 17.4%
F4A 309 7| 305 | 299 A | 390 #A
. AR | 219 A 275 A | 266 A | 337 A
X bl 30 A 30 A 33 A 53 A
SRS 9.7% 9.8% | 11.0% | 136

» SR & %?_l‘ﬁ:’l‘]
- (2015. 8)

- =gy

AL 78 A3 FxEol 9% 7t
$18) Tracking ¢azl&S B3}

o to

@ &2 A daelF Q42015 7 ~ 2015, 12)
LAEE aE 8 LA o we = A

0 2015. 1098 o]% 9 AKX o] 10% "oz 7+
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o ZEANM, AEY, AFd $o 2 MR FAEE s o3 @A

gtk Z A o] AR A o8k 97X

2]
« WY EE, WX Fo] IAYAAN FAHL A5 Azl o 3

[3 57] == B A& dely 20154 8iit7] e 4K &

T 74 84 94 10¢ 114 124

A A 38 A 137 A 130 A | 131 | 230 | 262 7

HETG A 36 124 4 121 1| 120 A | 216 14| 247 A
S HA 27 13 4 9« 11 4 14 4 15 4

CRGRE - 5.3% 9.5% 6.9% 8.4% 6.1% 5.7%

A 28 A 45 A 56 A 19 4 68 38 A

=aBS A 23 4 38 A 47 A 18 4 60 34
A A 54 73 9« 14 8 1 54

AR E 17.9% 15.6% 16.1% 5.3% 11.8% 13.2%

A 116 A 172 A 1273 118 A 168 A 184

=A4BS-1 3HA 99 A 154 A 108 ¢ | 110 A 147 4 172 A
LA A 17 4 18 4 19 4 8 1 21 4 12 4

AR E 14.7% 10.5% 15.0% 6.8% 12.5% 6.5%

A A 147 A 197 A 175 | 170 A 127 A 192

ANBIC 4HA 131 « 172 A 152 71| 146 A 113 A 171 A
QA 16 A 25 A 23 A 24 A 14 4 21 A

RGRE - 10.9% 12.7% 13.1% 14.1% 11.0% 10.9%

A A 317 4 685 1| 68 7| 403 7| 236 A 134 4

JEpe A 287 A 638 | 628 x| 37147 | 2264 128 4
A A 30 A 47 A 58 A 29 10 d 6 A

AR E 9.5% 6.9 % 8.5% 7.2% 4.2% 4.5%

A 646 4 | 12361 | 11741 | 841 A | 89 d| 810 ™

4 3HA 576 A | 11261 | 1066 | 768 A | 762 1| 751 A
L HA 70 A 110 A 118 7 73 A 67 A 59 A

AR E 10.8% 8.9% 10.1% 8.7% 8.1% 7.3%
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@ =% dAd gty 23 (2016 1 ~ 2016. 6)
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