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Abstract

The most important element is safety to the development and driving of the car. The system that examines the driver
fatigue to improve safety is developed in the present study. The speed of the car is used as a means to examine
tiredness. The advantage is not to restrain the driver and to be installed hardware easily. The system promotes the
sage driving by luantifying the driving skill, and feeding back an appropriate driving. Moreover, the application such
as tracks to the driving management system can be expected by monitoring tiredness.Keywords : safety , tiredness ,
speed , driving skill
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FHMEL LT, Y AFMERNEE LTWAETHS. BEIHEICBIT S T4 —0Fy
FEAWAEHIRIE) 2R~ 2T EIEFRICE V2RO 5] [EFEICE Y 2E0
5] %, FED - SEMICELODERBBRETHS. £LT, METELN-EHRO 7
4= Ry 7R E T E V) — B2 O TH 5. AR TS & B0/
NLEZELE LT, EhARICHB 02 FHGTTFHIT S - BARBNIZ WERBFEEZT R
NARTHRE, (EROVAT LE TR —Ea—F RN RETE5. Iz NE
T EWd —RIEFICE Db, REMICEIGENR S LM 5. £, FHFT—¥
WEEE T 20T, EFEICIHAMESE.

28 MEDEDHH

B1IH HiE

DR-9100(HORIBA ¢ K7 4 7' L a— L 0 1 5 5 BT — & % VT A B HEilis i
DERALEITY. FIA T L a—F 31 HEORFEEE - VE5HET - BIREENE LR,
RIATLa—FE@T—4HPRONARbICEH - EHEZESICL, T v r¥EED
B9 —¥(EF R EOSBERERIZENTWS., LELERD, F—2EBIEFIT/PEN
7, BENEOZEE P ~DFEEICEENSH D, £ 2 C, Photomate887(GPS) X ¥ 15 &4 % HijH
T —& & AW BB HGEGEEAT O E /L A1T 9. GPS 13 SHz THERE#HE Fhax Tl Lz
HENMEOND. Thbb, T—FERKREVSBEOE WHRE2ELZ ENTETHS.
Thebb, AFETILGPS 2V TERILV AT LAREE L%, FO)UNTEFST
FIATLa—FIlXBEEMV AT LEERTD. £z, BHEOEEIEKE Y52 H
We R A RN—DRFFH N LIERT 5.

F21 HBEMREEAWNE

FERERFIE L LTI U ®IC GPS 2FIH Lz, BRBAIZTicT AT ) RARERTH. =0
ThAAYVALEEa—V AT A7 AT7NLI) ZALLER, FOHBEREZITV, ta—U R
TATATNTY RAZLEDERBILV AT AOFRR L EEE I Lo THELERER ML
ADOFERZE T 5. [ZEAROIFEENRE L < DS iigmEis | [k o5 E)
NELL ZWEAIIGERIER] SHEL, F0OX5RERRBEPEOND L & OBHET —
ZOREEHIVEL, AT XLIEMT S, L EOEEERBVIRTZ LIk o TRER
B Cid7e < FREM R EEEIN O EBIL AT LR BRESE D, FLT, R LETAIY
AL TTA4~vA AT NI ANERREE, £72, EEREPECHIRITE /R DEisE
J1 BBEZDLEICEFORRPHERTHD. LoTEDOFHEIZBWTHEBE TS L
BTESD.

WAL LT, 77 4~A XT7NITY XL EBEBIZRFA T Vva—FAiTOTRTF
LORBEEITY). Tl o Ta—FDEWBERISE C TV AT LARMENSIT D2 &
RBERD. £, HONEEELTICEBEHATEET T, TokEFEREEY Y
A4 — KRy 7F5.

IORNERSICT7 r—F »— FTHT.
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®3E RS

AW THRIET D AT LOEKES, ERTHEATIRBIC VLTS, Fig, 7
—HERGT LT DOEBERLTNOWY FTFRHRTHD. HBHICEY ) 5 & P i3
HEWFEL, FITAN—ZERY T2 T —4 2B+ 57201 in 5.

o DR-9100(HORIBA ¢ K5 1 7' L =2 — 4"

HECED bRt 2T e XIcBohb MRy hF—4RE LN R4 7 Lo
— B ThBH. ETF—EF% 250D CSV 77 AT 5.

BITT—4%1 2BO&EEEE - TIEE - RIEREFHH D
Event 7—& B Ehf-f4 R FOBHELBHEH B

T=HI3 1 T LIRELDHNEMABTONS. ZORDMIVERO RS2 BHEE
DI EMTERWY, REBaL - FEEE « REE L0 ARAT - T3 L CE#B% 5.
#® IR ERLY

# 1 DR-9100 {4k

S~ 113(W)x92(D)x25(H)mm
BREE DC12/24V

TEAT 4T  SDH— F(2GB)

oYt — AN EESAVAAD

GPS e

T EBRIEFI NS NG, HEIHEOFEE 2RI EECENDHS. LoLiers, 5
—HEHBPINT LI XY, HEFEFEEREHOCCERERH BT IO — Rt F—#
BEAGEETDZENARETHD. Thbb, F—4FHOBAICBOCIRERICEDT
H5D. TOREEMRETRITZ R\, DT, EBRCHEN 21T 9 413 DR-9100 Tl
72< GPS #H\WCAT 5. GPS THBENEOZHE) & EisE 5 O BRI 2<%, To/Es:
2812, DROI00 W= AT AOBBEEITY. R 2 ICRBRTHERT AT —H (csv)
O—fFl &R 5.
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FFAIiN- 0

CA18 2010/12/11974/06/C02010/12/1 27181.44 1997/07/1 i#tt##### REA—s 35497269 1.39E+08
CAO02 i A —/ 35502176 1.39E+08 * 49 791 284

CA02 it EEA—s 35505643 1.39E+08 23 771 195

CA02 #iktRRE BEA—/ 35527562 1.39E+08 37 96 688

CA02 #itiie REEA—/ 35532243 1.39E+08 15 63.5 14

CA19 2010/12/11974/06/C1997/07/1 25569.03 0001/01/01 00:00:00

A 5§ Eidid R HIGE

F* 2 DR-9100 25 D AFTT —F (csv)

2010/12/17 17:63
2010/12/17 17:54
2010/12/17 17:55
2010/12/17 17:56
2010/12/17 17:57
2010/12/17 17:58
2010/12/17 17:59
2010/12/17 18:00
2010/12/17 18:01
2010/12/17 18:02
2010/12/17 18:03
2010/12/17 18:04
2010/12/17 18:05
2010/12/17 18:06
2010/12/17 18:07
2010/12/17 18:08
2010/12/17 18:09
2010/12/17 18:10
2010/12/17 18:11
2010/12/17 18:12
2010/12/17 18:13
2010/12/17 18:14
2010/12/17 18:15
2010/12/17 18:16
2010/12/17 18:17
2010/12/17 18:18
2010/12/17 18:19
2010/12/17 18:20
2010/12/17 18:21
2010/12/17 18:22
2010/12/17 18:23
2010/12/17 18:24
2010/12/17 18:25
2010/12/17 18:26
2010/12/17 18:27
2010/12/17 18:28
2010/12/17 18:29

35445522
35446562
35447266
35449553
35451282
35452089
35452780
35453492
356453864
356453522
35453612
35453702
35453665
35453716
35454744
35455468
35456135
35457330
35460293
35461906
35463430
35464449
35464453
35469297
35470921
35471056
35472086
35473989
35476437
35478242
35478955
35479692
35481454
35481887
35482014
35482411
35482511

1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 V
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A
1.39E+08 A

5.4
1.8
9.8
258
28.6
18.6
14.9
14.8
1.6
10
3.9

24
33.9
26.8

31
40.9
33.9
254

24
29.6

31
15.5

0
0
0

g » ©
moocoococooocooOoOMd®

» o
o~

4.5
13.2
8.9
258
304
19.5
15
15.5

20.7
33.8
26.9
31.7
43.6
33.6
25.9
25.2
29.3
324
15.7
4.1
9
10.8
36.5
33.1
30.9
46.8
41.7
36
35.5
49.1
24.6
60.3
56.1
14.8
48.6
46
48.2
45.9
38.6
35.7
51.9
10.2
9.3
13.1
229

12

0
0
0
10.6
14.3
0

(=== = N = R R I N~ e )

88
195
162
428
475
309
246
245
124
165

64

0
0

38
335
211
194
367
659
390
240
368
190
874
289

18
37
499
601
377
178
188
412

SRNAER L RERE LR EE GPSIE (S GRS (f GPSIEE(E FEITIESE SMEAD

()
OO0 0000000000000 000000000000O0OCOOMN
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[JPhotomate887(GPS)

DR-9100 & LTH 7Y  ZEM# sSHz & %<, HMIDWEEOREE 2 EEES & L3
TE5. ST — 4 PR TEARET—FBERZVERTAY v FCh 5. * 3 ofk
B& LT, FBRTIE GPS (& K % BLll 2 il U 7= 25805 5 & ) A0 O TR B &L & Hele 3 % .
Z DR & VT DR-9100 % W/ BlaH i O E b v A7 A x84 5. £7-, GPS T
VRHDHIZ T T <, BEmOETIE - BT H R LB HT 2 LR TE 57 0IEE ISR
<. ARBFFEIEY 7Y I SHz TITH . R AW ATT— 4 O—fil %504

7% 3 Photomate887 -4

HE (#E3mEE.0.1m/s
‘i\ FHL— b 5Hz
- BE  -148dBm

mAREE 515m/s
IERF 46

HAHFE NMEA0183v3.01
BlH%E  WGS-84

3 4 Photomate887 /> 5 D AS1F—# (esv)
VALID

RCR TIME LATITUDE LONGITUCHEIGHT  SPEED HDOP
T 10:04.0 SPS 35.92329 139.6188 20.7 0.463
il 10:04.2 SPS 3592329 139.6188 21.7 0.426
T 10:04.4 SPS 35.9233 139.6188 23 0.167
T 10:04.6 SPS 35.92331 139.6188 24 0.222
T 10:04.8 SPS 35.92331 139.6188 245 0.593
T 10:05.0 SPS 35.92331 139.6188 25 0.463
T 10:056.2 SPS 35.92331 139.6188 253 0.074
T 10:06.4 SPS 35.92331 139.6188 25.2 0.241
T 10:05.6 SPS 3592329 139.6188 249 0.444
T 10:05.8 SPS 35.92328 139.6188 245 0.63
T 10:06.0 SPS 35.92327 139.6188 242 0.87
T 10:06.2 SPS 36.92327 139.6188 23.6 1
T 10:06.4 SPS 35.92326 139.6188 23.2 0.907
T 10:06.6 SPS 35.92327 139.6188 23 0.648
T 10:06.8 SPS 35.92328 139.6188 22.7 0.444
T 10:07.0 SPS 35.92328 139.6188 225 0.389
T 10:07.2 SPS 35.92329 139.6188 223 0.389
T 10:07.4 SPS 35.92329 139.6188 22.3 0.482
T 10:07.6 SPS 35.92329 139.6188 22.2 0.667
T 10:07.8 SPS 35.92329 139.6188 22 0.796
T, 10:08.0 SPS 35.92329 139.6188 219 0.778
T 10:08.2 SPS 35.92329 139.6188 21.8 0.722
T 10:08.4 SPS 35.92329 139.6188 21.6 0.685
T 10:08.6 SPS 35.92329 139.6188 216 0.63
T 10:08.8 SPS 35.92329 139.6188 215 0.426
T 10:09.0 SPS 35.92329 139.6188 214 0.389
T 10:09.2 SPS 35.92329 139.6188 21.4 0.352

1.8
1.8
1.8

1.8

1.8
1.8
1.8
3.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.1
1.1
1.1

NSAT

e B B R I I s it i Tt T - - U~ S S -G S G . .
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ORF-ECG(4E Rt )

KETHERTDEERE Y THD. 7Y U Z I 102Hz TIT5. K54 5—2lit
D, DREBST D7DV S. AR CIRALHEOED S OREBMETE L, %
EAHREOIEB R LD, LBMEOEEIIA 2— LA FLATHY, R L RALEED
JRA L 725, AR VotErE s ot

# 5 RF-ECG 4%
ASA o E—F 22 100MQLl E

{RHIE i A i 4
7R B T )
B2 7Y FL— bk 100Hz

il

60dB
0.16Hz
100Hz

RF-ECG IR THAG U 72 DS 2 eI AZ I O TE B & % F =, B0l & O 235~
DIEDIWIENT 5. B BB O T IOEGE Y & OREBENHRS, LR ML 2od
TRVIBEEMT 25 Z L DEN OB L B2 0 Th D, 2D CEER TICH ) Hi
DEBZ MR L, RN LY 2 G645 BEEOSEEIL T R/oEliGs L g5+ 5 -

ERTED. KT OREIE L 72 5 RBAR O BB R 25 DAV 5.

#% 6 RF-ECG 2>6 D ASF—#(csv)

start time 2011/10/27

10:09:26 samples

no sampling(Hz) timestamp ecg(mV)
1 102 14331 -0.036
2 102 14332 -0.007
3 102 14333 —-0.05
4 102 14334 -0.036
5 102 14335 -0.05
6 102 14336 0
7 102 14337 0.007
8 102 14338 0
9 102 14339 -0.022
10 102 14340 -0.014
11 102 14341 -0.007
12 102 14342 -0.014
13 102 14343 -0.029
14 102 14344 -0.036
15 102 14345 -0.029
16 102 14346 -0.007
17 102 14347 -0.022
18 102 14348 -0.05
19 102 14349 -0.014
20 102 14350 -0.079

483994

x(g)

-0.11
-0.1
=01

-0.11

-0.11
-0.1

-0.09
=01

-0.08
-0.1
-0.1
=041
-0.1
-01

-0.08
=-0.1
=01

-0.11

-0.09
=01

0.85
0.86
0.88
0.87
0.87
0.86
0.85
0.86
0.88
0.86
0.86
0.85
0.87
0.86
0.87
0.84
0.85
0.85
0.85
0.86

-0.48
-0.48
-0.48
-0.48
-0.48
-0.48
-0.49
-0.48

-0.5
-0.49
-0.49
-0.48
-0.48
-0.48
-0.49
-0.49
-0.49
-0.49
-0.48
-0.47

23.9
23.9
23.9
23.9
23.9
23.9
23.9
23.9
23.9
239
23.9
23.9
239
239
23.9
23.9
23.9
239
23.9
239
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WES PO 3
KRTHBRET DR TANA—RHBEL LS. RREFITEEEEHE LS, FFa.-
== AEFTHL. £z, FIA TV a—FE=Z2 FTO ORICEY i 5.

KRETAN— - RV ZERG  EEEIEE 6 4 (RHRIRIE R AT

FE i Ll — ZZFTO VI 6 & f4 2000ceNA  5MT
Wi HL il — T4 — R 74 —HA [EF|4%HE 1600ccNA  5AT
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FTA4E GPSH#RAW-EEBEEa—YRF4HRAF7ITYXL

HEDIZ, Ea—URAT 47 AT AT ZAEEHRT D, EROMITOMRE » EHT 5
T DI ATIERIZIE GPS THETAHEEEZAWS. b a— U XRF 4 7 A7) XA LI,
HRT — & W RRHIB IR OWEN LB T 2R 20T A2 XAThA. Fio, TP
HERCED DN BECRENE ) [—a0kemik) [HE0FM) oo ERT 5.

E -] IR F T DFEAR

La—URAT A T7ATNTY ALEERTDICHIY, BRENROBIELED S, i
BIETIRD 3 7 =<3 TRV RO 5. ZNENOBHEEOR SI3RTT 5 IEE I 1B
5. MTBCOIEHRTED bV EFORENE ) T— R0 (45 08

MTEBCOIETRED DL ER e, 05
< ETEMEE
s SADYT 7N e AHX— |
o DIPRE 0O/ Ap i
B o7 et T
GERICBT AfERERIET S
cFOMAABORE L HEEXD
 EKOASE KT B EEE OB IEICE T 5

[ — W 7 itk |
o PRAVITIS - 72 38R
B0  @EER Ly
- FIFREFNL L L TCRNS EiiG
« BFIZfERR & 5 2 7o G

E S AOES Y
ARFEERHIIERN 2 5 2 I E A L — X
T =T T R BRI AT S0
- EEEEIRTE LY 2B HIT 5
s B Uy b ORATTEGETOSLILA R

Fie, EHEBEROR UELUIIAHEE LT NEERIZBIT 2T (A b LA R &
WIHEBZIZEISWTWS, bbb, I 2 CEDEGENT ORI IS Tid .
L% DERIC L > TEEIT 5B,
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E 2 EERHAT & BB EREE O E AR

EEHTOBE L TICERLET Y. ADBBITHE L, R cHMINEETHD. H
FNEA BV AE L LR Lo W & D I F R8RS " Poor Point »O¥E T1T 5 . R,
%t [GOOD) TNOMAL] [POOR| @ 3 BEPEzEfl%1T 5 .

Poor Point |ZLAF D X D ICESD D, HHESHANTORIE L W, 2 UV ElE OB {kIIfE e s
(EFETITRWEIR) EHET DN TE L. LoT, MEEEEL E Lz PP 2#NET 5.
F7o, SRITEOISEZMELE, AONEEZBHE LS, bbb, HEERKAe
T 5 L& EPEENIEAET D & EIT Poor Point 852 BN5. MAT, BE%5EK L iElE
WX LT PP 2MET 5. Thebb, HEMEEHEZST LN TWARWESIZ PP AME X
ha. PLEOBERERNS Poor Point D EMMBFRE L FICED B,

(a) Poor Point {808 21T 9 JH0HE B 2 E 54 5 (B PP & MR85
(b) Poor Point HATHE &4 5 AIHEE 1 el % (I3 PP & IF.5%)
(¢) Poor Point i35 3 EE 2 2 2 EHRIG I L4 5 GREE PP & IE5)

£ > T, Poor Point IT&BERIZHHIEHEH T ERERTELIZENTED. ZDHIE
BABLLES ZhbaRl14icELd s,

PPd(k) = Cd x acc,, (k) Bk 1 Wk PP
PPa(k) = Cax acc, (k) Bk 2 it PP
PPv(k) = Cv x v(k) Bk 3 Wi PP
PoorPoint(k) = PPd(k) + PPa(k)+ PPv(k) ¥ 4 Poor Point

HEEO ML TGOOD ] INOMAL] TPOOR| @ 3 BXBESEAli 1T 5. = Oft %13 Poor Point
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B B SE RS O E Bl & Sl 5

3 Ea—NRAT4 X7 )T XLIFE
AIEIDEMMBER LV b a— ) RTF 4 7 27 A T) AR ERTS. La—URF 42
ATNAY AL L, BRBANCESWTERT A7 AVTY XLTHD. EUHIC, EinH
fle % E Rk L7277 % Poor Point (F F/EEEEAV)THRT L EDT=. % LT, Poor Point
55 DI CE D - EHERBR 2 # AT 5. X > T, Poor Point <o/ -
WHIEB(ERERTEOED 2 ETHEBT 5. E72, AERITRBRENC L > TRE LT~
COWRVMAFREICTa—ER L, EMEHETS.

r i 2
i —
L : ]

_mm_“

Bl 6 ba—URXRT 47 ATNTY XATR—

GPS T 6N 516 # % T2 Poor Point #8575, #H 325 GPS 7 —# 11 5Hz D #E
HWMTHD. ANBERIZT 4 VF— B ETolz0h, HELMS L, MEE2ES. £
D, HEE « IEEIZ LB ELSE DT AT Poor Point # & 4%, DIFaEMA AT
5.
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F1H 74)L2—nE
GPS THUS L7o IS IR MM A B b b E NS, AR CHEHE L WEES
— 03 THIREEDSHIWTC& 5] TR AT CX 5 ) TEMEEFTHHBFCX 2 [EIRREE
PHWTCTED] LWV ABERERHTEIERY, 202 & kv GPS 2 SHRE L7 —
AT AN —0HER L, ERBHEZITVROTCT3. b d T b7 o8
—DRNEFEIFLLTFTH S,

[EHEE D 0.04km/h A:JE1E 92T 0.00km/h &35 |
MRl — & & O FEZEILEE) A 0.04km/h K IET R THEES (LN RN L L35,

F 2 MEEHE

BURER] 7 — & 2> DRI 7 — 2 OEZ W Th 5. EORKREINEE, AORE
AP & FRS, DUFICEHRE R

acc(k) =v(k) —v(k -1) B 5 g

B 3IE EEPPEHAE ‘
HEE PP X EMERIRRO—2>TdHh 5 [Poor Point I3k M EE %48 X 2 yEHRIE M2 o4
5] EWVWIBZERWS. Thebh, MWECH L CHEIER@EREENTAZ L T#E, &
hzX 6 THT.

PPv(k) = Cy x v(k) ¥k 6 WA PP

Fi, BEATEHEBRICSCTEETS L IICRELE. ZTEEER BB AN
HTHD., RTICHLLEEDOEHERT.

# 7 #E PP OEAE

3t E#H(Cv)

30km/hR i 0.025
30km/hLL E 50km/hk i 0.01
50km/hEL L 70km/hZ& i 0.015
70km/hEl £ 0.04

EA4IE IEPP EHAE
INREDFRMERPETH D L&, ZTORERIZIMELTWD EE X5, ME PP I E MR
BERD—>Tdh 5 Poor Point [IME AT 5 MEEIZHBT D] LW HEZEFHWS,
Bbbh, MEEICH L THAIEHED)ZMITE L TEL, ba—l AT 7 AT LT
ALTIRZDEAL%Z 15 & Lz, Zhak 7 Rt

PPa(k) = Cax acc, (k) #A 7 i PP
(Ca=1.5)
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ESIE HGE PP EH AL
MEEOFRERERPATHD & &, TORMIIHE L TWD EE2 5. WoE PP i3 EMRY
BfRODO—>Tdh5H [Poor Point ITIEZAT 5 W ICHAEIT S LWHEZE2AWS. +
bbb, BIEEICK U THAIEREREZHTH L TEL, ba—YRTF 4 7 AT LTY
ALATIHZOEAZ 20 L L. 2hi2R 8 THT.

PPd(k) = Cd x ace, (k) ¥ 8 Wk PP
(Cd=2.0)

¥ 6IH A PoorPoint B A%
PP IIRMNZ bR~ 7z L 30, ARBAIROKAE & TPl 28R %2 b, RO 8118
W1 M0 OLMRBE RN L CREIT S, AELBICHER T A7 A AL ZF0HE
BTHhHD., L-oTC, EMBITEITV 0 L 912, Poor Point O E LT1 4 LicE
LT —EEHNWD. Tixbbh, 7Y 7 %R BHz T{TR->TWAED, 300 Hy0
% PP ZFH% L72#E 0% Poor Point & LCHA SN S, ZhiER 9 THT.

PoorPoint(n) = PPd(m) + PPa(m) + PPv(m) #:X 9 Poor Point

m= Y nx300

1+(n—1)x300

B 71H EERFH
'POOR| 'NOMAL] GOOD] @ 3 BEBEaEAl CHEME DR Mt 2 %R 1 5. £72, K&
L LTV AT AERBELESBEOHNICYT5. PPOBMEORE SITHR U TE VYT
2179, F, RRRCRBEMEOT —% 2 Wizl iEic 20 ChiRk+ 5. HARE
L1 HTLIATH. E£f2, THOOFEEPRETMEL 225, = OREENEL Ui H AT
AL, RUAT LITSER LI EWR D, 32 812 Poor Point DiEfEFEfi 4, # 9 12 AR
o% 75 B e D SRR AN 2 R

# 8 Poor Point OFEHEI Y #E Y

& ER i
50 = Poor Point POOR
35 = Poor Point < 50 NOMAL
Poor Point <35 GOOD

# 9 RIBEIEBI R OFHEE Y IRV

ES i@
50 = LF/HF, LF/HF<10 POOR
35 = LF/HF <50 NOMAL
10 < LF/HF <35 GOOD
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B By EGERR A O B & sy

B8 Ea—YRTF4HRT7ILI)IXLHEA
ERALY AT M DHINCOWTIRT 5. = OPNEISEIEEAT 2 0T L7 5
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1% 5PP 2T H bR R EME T 5.
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RIATVLa—FR3 T — SRR3R0 ICEH ERERERBICL, FFur%ED
Z U —RFREOZEEBMEBIZHNTNS., LHALAENRE, F—XERIERITIASN
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H B BE R BT 00 2 Hef b & S 7

5 1 8 AA
ANT—Z W 3IETT — 4 B OEIET —Z D—>Th AMRT — % Th b, EBITF—& D
O MEERET B T d 12 Poor Point ZFE 5. F£7=, Poor Point 13355 0 ERSCHRI % ITIC
B S 7z, 97255, Poor Point IXHAIMFM(Z0)Y 7~V D &L EHT D ENTE 5,
LT o THAD—2>TH D H 1L, Poor Point ZREE T A - L Ti#i, £ 11 [2EBRTFE
HT A ANT — 4 (csv)D— 1l 2 RA+4 5.

# 11 DR-9100 7> 5 D A5 —F (csv)

TFAIIN- 0

CA18 2010/12/11974/06/C2010/12/1 27181.44 1997/07/1 itithititititst SHEEA—/ 35407269 1.39E+08 12 63.5 12
CA02 #ittity EEA—, 35502176 1.39E+08 49 79.1 284

GAD2 #ittuiny AL — 35505643 1.39E+08 23 71.7 195

CAO02 SR A — 35527562  1.39E+08 37 96 688

GAD2 HiR I R —/ 35532243 1.39E+08 15 63.5 14

CA19 2010/12/11974/06/€1997/07/1 25569.03 0001/01/01 00:00:00

B F 1R R i PRIV RSERE 2SIV R )L AR GPSIEREE(E GPSEEE(E GPSIRE(E E1TERE SME8AH
2010/12/17 17:53 35445522 1.39E+08 A 5.4 24 0 4.5 20.7 0 88 32
2010/12/17 17:54 35446562 1.39E+08 A 1.8 33.9 0 13.2 338 0 195 0
2010/12/17 17:55 35447266 1.39E+08 A 9.8 26.8 0 8.9 26.9 0 162 0
2010/12/17 17:56 35449553 1.39E+08 A 25.8 31 9.8 25.8 31.7 106 428 0
2010/12/17 17:57 35451282 1.39E+08 A 28.6 40.9 42 30.4 43.6 14.3 475 0
2010/12/17 17:58 35452089 1.39E+08 A 18.6 339 0 19.5 33.6 0 309 0
2010/12/17 17:59 35452780 1.39E+08 V 14.9 25.4 0 15 25.9 0 246 0
2010/12/17 18:00 35453492 1.39E+08 A 14.8 24 0 15.5 25.2 2.1 245 0
2010/12/17 18:01 35453864 1.39E+08 A 15 29.6 0 9 29.3 0 124 0
2010/12/17 18:02 35453522 1.39E+08 A 10 31 0 10.2 32.4 0 165 0
2010/12/17 18:03 35453612 1.39E+08 A 39 15.5 0 4.1 15.7 0 64 0
2010/12/17 18:04 35453702 1.39E+08 A 0 0 0 0.8 4.1 0 0 0
2010/12/17 18:05 35453665 1.39E+08 A 0 0 0 1 9 0 0 0
2010/12/17 18:06 35453716 1.39E+08 A 23 12.7 0 35 10.8 0 38 0
2010/12/17 18:07 35454744 1.39E+08 A 20.2 35.3 0 20.1 36.5 0 335 0
2010/12/17 18:08 35455468 1.39E+08 A 12.7 32.4 0 10.8 33.1 0 211 0
2010/12/17 18:09 35456135 1.39E+08 A 11.7 324 0 11.5 30.9 0 194 0
2010/12/17 18:10 35457330 1.39E+08 A 222 43.7 2.8 22.4 46.8 27 367 0
2010/12/17 18:11 35460293 1.39E+08 A 33.7 40.9 19.7 33.1 4.7 186 559 0
2010/12/17 18:12 35461906 1.39E+08 A 236 39.5 28 22 36 33 390 0
2010/12/17 18:13 35463430 1.39E+08 A 14.5 32.4 0 16.6 35.5 0 240 0
2010/12/17 18:14 35464449 1.39E+08 A 22.2 49.4 0 20.6 49.1 0 368 0
2010/12/17 18:15 35464453 1.39E+08 A 115 31 0 11.3 24.6 0 190 0
2010/12/17 18:16 35469297 1.39E+08 A 52.6 57.9 35.3 52.2 60.3 18.8 874 0
2010/12/17 18:17 35470921 1.39E+08 A 17.4 52.2 0 19.5 56.1 0 289 0
2010/12/17 18:18 35471056 1.39E+08 A 1.1 14.1 0 1.6 14.8 0 18 0
2010/12/17 18:19 35472086 1.39E+08 A 19.1 46.6 0 18.2 48.6 0 317 0
2010/12/17 18:20 35473989 1.39E+08 A 30.1 43.7 16.9 30.5 46 14.3 499 0
2010/12/17 18:21 35476437 1.39E+08 A 36.2 46.6 25.4 36.9 48.2 26.3 601 0
2010/12/17 18:22 35478242 1.39E+08 A 22.7 48 0 23.9 45.9 0 377 0
2010/12/17 18:23 35478955 1.39E+08 A 10.8 39.5 0 9.2 38.6 0 178 0
2010/12/17 18:24 35479692 1.39E+08 A 11.4 35.3 0 115 35.7 0 188 0
2010/12/17 18:25 35481454 1.39E+08 A 248 52.2 0 24.8 51.9 0 412 0
2010/12/17 18:26 35481887 1.39E+08 A 52 9.8 1.4 5.6 10.2 24 84 0
2010/12/17 18:27 35482014 1.39E+08 A 15 8.4 0 1.6 9.3 0 23 0
2010/12/17 18:28 35482411 1.39E+08 A 47 12.7 0 5 131 0 77 0
2010/12/17 18:29 35482511 1.39E+08 A 22 226 0 1.7 229 0 37 0
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PPc(k)=Cd*acc(k) PPalk)=Ca*acc(k) PPs{k)=Cv*Vave
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(L TWARR) + (L TWAEE) = 608

DEHRDBEY SEDZ EWNWR D, Ko C, FHRETHE LI D BIHE Th 2RI At & KK
WEETH DR At T T e EGEY 5 023 L7-IFH D32 OB L=k &
LCHIVIRDZ & & Ui, BIVIRY HFidBiEORE & LIRBHEE OFRREFIHT 5. Rig
HEREIZ Ko TRONCRER ELREECH D006, FEMRIEZORBEE or ME)TO
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HELLICET LM OBRELITo 72, ZOREEZ & B U CHRGEE, g 2235,
Z DD OFHEXEN 22-23 TR

v k)-V.. (k) . \
k — max min —t 22
(k) = Viin (k) .
k s ]nax min
ace, (k)= - (Ryordt (B B 23 InEpE

WGHEFE « DR A 572, Z OfERE VW CIE PP & 0l PP 25545, IGE PP I3
HIBIfR L V0, WHIBMRICH D ZENERESNTWD. T70bh, Kbk ez ) mé&c
EWTOZ LK -TIMEPP 2RkHDZENTED. £ I THAIEKERD D, LHEE
EHEAEFESZ E ETIIEEEOEAL % Cd, MEEOEL% Ca 75, ZOERIR
BHEEDORKREEZFIRT . EROFBRE2ESZICEBNRELERE Uiz, REHEE &L ER
DOEFRER 12 12T,

= 12 REBHEE OL&M: L ES

AR FES R &5 B
(a) {51k (Vmax-Vmin) > Vstar && Vmin=0 Cd=2.5,Ca=1
(b) R (Vmax-Vmin) > Vstar Cd=1.5,Ca=1
(c) FEHE (Vmax-Vmin) <= Vstar && Vmin=0  Cd=1,Ca=2
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T 5. i Poor Point DFFHE R Z R
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