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Abstract

There are many ways to evaluate vehicle driving safety, among which, collecting and
analyzing traffic data is a common and effective means.

Vehicle data collected by various electronic sensors contain a lot of information worth
mining, which can provide powerful data support for people to analyze and judge whether there
are potential safety hazards in the driving process. However, due to the limitations of electronic
equipment itself, the collected data often have the problems of low value density, containing a lot
of noise and anomalies. In order to extract valuable information, we need to deal with the data
rigorously and scientifically.

Aiming at the specific problems in the topic, we construct a multi-attribute comprehensive
evaluation method of driving safety from the following four aspects:

1. Multi-angle analysis and pre-processing of vehicle driving data (including attribute
missing value processing and abnormal value processing), and extract useful information from
the processed data, including vehicle speed and acceleration, driving mileage, driving route, etc.
At the same time, each road map, average speed, acceleration and deceleration situation of 10
vehicle data will be specified. The data are summarized in Annex 1.

2. Aiming at the second problem, we first construct a judgment model for each bad driving
behavior on the basis of full analysis of the data in Annex 1. Secondly, we analyze the extracted
results. Finally, we verify the validity of the judgment method by comparing and analyzing the
results with the mature software results such as Baidu Map. In total, we put forward labor
driving, overspeed, acceleration, rapid deceleration, idle preheating, etc. Seven kinds of bad
driving behavior characteristics, such as super-long idling, extinguishing taxiing and sudden
change lane, are analyzed. Based on the correlation analysis of seven evaluation indexes, seven
evaluation indexes reflecting vehicle driving safety are finally formed. Detailed data are
summarized in Annex 2 of the data.

3. Aiming at the second problem, the evaluation model is constructed. Firstly, the subjective
and objective methods are used to assign weights to the evaluation indexes. On this basis, the
least square method is used to fuse the two weights to form the evaluation index weights that
take into account both expert opinions and objective data factors. Secondly, the evaluation model
is constructed according to the TOPSIS method of ideal approximation solution and on the real
data. Finally, we use K-means to classify the data roughly, compare the TOPSIS markers with
the rough binary markers, select the data with the same markers as the marking data, train the
binary decision tree evaluation model, use the trained model to evaluate the uncertain data, and
finally vote the uncertain number. According to the safety evaluation, the detailed evaluation
result data refer to Annex 3 of our data.

4. To solve the third problem, we have constructed seven behavioral characteristics
describing bad driving of vehicles. On this basis, we synthetically analyze the natural

meteorological data given in Annex 2 and the road condition data acquired by ourselves. At the
IV I



same time, we construct the weather and environment indicators and road condition indicators,
which have 12 characteristics. From the point of view of driving safety, energy saving and
efficiency, we give a driving safety considering driving safety, efficiency and energy saving
comprehensively. Comprehensive evaluation index system. In order to reflect the interaction
among various indicators, we use the results of network analytic hierarchy process. From the
overall weight of the indicators, we can see that the five indicators of fatigue driving, overspeed,
rapid speed change, sudden change lane and weather category are the five most important
indicators in the evaluation index system, which are also consistent with our subjective feelings.
For the three aspects of safety, energy saving and efficiency, according to the results of the
comprehensive weight of the indicators, we can see that the comprehensive evaluation index
system given by us pays the greatest attention to driving safety, then energy saving, and finally
efficiency.

Key words: feature extraction, AHP, ANP, entropy weight method, TOPSIS, decision tree,

k-means.
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62037(AAD0001 AAAD102 0] 115.9129 28.69144 1 2018/8/6 23.01 0 5638
62038| AAD0001 AAAS102 0] 115.9129 28.69144 1 2018/8/6 23:01 0 5638
62039| AADO001 AAAS102 0] 115.9129 28.69144 1 2018/8/6 23:01 0 5638
62040(AA00001 AAAS102 0] 115.9129 28.69144 1 2018/8/6 23.01 0 5638
62041(AAD000L AAAD102 0] 115.9129 28.69144 1 2018/8/6 23.01 0 5638
62042| AADOOD1 AAAS102 01 1159129 28.69144 1 2018/8/6 23:01 0 5638
62043 AAD0001 AAAS102C 87 1159147 28.69183 1 2018/8/6 23:01 47 5639
62044/ AAD0001 AAAS102C 87 1159152 28.69156 1 2018/8/6 23.01 48 5639
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22 FHEEEA

TEIRAT T RE 0 A B Ik R AN A MR, R I T R 0 O A AR AR B Il SR
(gps_speed) 733, 1155 & 75 B 4 I I o R TH B0AT B o AR 3 2B 0 I i ool i
ITAbEE,

AR AL —Fi T, AT HT1S 7 il S AR AE Y, KT8 B 0k Rl ) ) R
S EIC s, A LIS gps speed = 0 Al gps_speed #= 0 X PFHAHENL.

TEERHIEH AT (gps_speed = 0) HdfEr, FHFEHATEIEMNREG R EHERTIX—
PG Ol s T34 B2 R B 2 (500, FRATTTC AR R B 48 10 & A S 0T 2 38 40 1 s ik
(e,

FEZERER 1L (gps_speed = 0) B R, HTAAERSARE. RRFEHNR, FEULAE
R IR R R PR EE AL 0, XAEZIRE =+ % WK, BRI RE Z3RATEAT 7 A A
Ik

BATRAESS s w2429 22 0 A0 S el 1 i B e ) R R, A% SRR R A 1l
SKHATHIAME L. BT 72BN EEE K2 8 Tl s, B, FATHAT d 4
N CREEHR” o FATRBHE AR T

22,1 CFEEERXIE

AT P EE, 1S3 FTA ESEH gps speed = 0 B X [8], X AERA] DLJTEIRATE XA
X (A EAT I 7, 0 220 B X A AT R BUTH e AR R, oA &t : iR 5] (start_i),
ZbZ& 5| (end ), XEIWIERE (num) .

MR Z o FE X A e X, S TAEE I e (start i, end i, num) Jg TEHEE XA, FU0
INEE

@ speed[i] =0 (start i<=i<=end i)

@ speed[i] >0 (i A& TAEEZ®EEIX[E])D

@ speed[start i—1]>0, speed[end i+1]>0

{HaE, XFEGIHS 2 0 Z 58 L X R AA A PRI 53 14 1)

tetn, ST — R BT VI, E AR 2 BN IG O e Jk B 0, Ffgeid—
B oI [a] (R R, TR CaRAE T, MR AT RE R ERAR, |l —IAT
EIRBER, F—UATELREFG , FHM 0. wmiEl 7.



RS

i | fnik

BI— B T2 B ) R AL R—EfTiE
7 FRITRYMAMEEZNETK

R B EOL, XBFEE XS T 2 AN EAT R @ s AT A, Mk
TSNS, MRS 2 5 X (R AH AR AR O TP AE HdhAT 0 B3R TE . IR AROL T, MLEM
T RE R FE S XA B, AT IR, — M R R S B A0t
FHARAT 21 FE R O FEIA 78 P AR RO o i SR i IX R B, ol vl e e BT 5 15 R
HI22 X, FEOEEFHE LR, W 8.
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il

8 HEEBEFTIIEFHRIIAK

N
m

N
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K

PRI, ) 23 X ()R AT R 7 o 0 B )

AV B KB, AT R (0], SRR, BATEL R
HAE PR EAR S E S (ace_state A 14854 0 FAE N 1), FR#EX—4FHE, FATHE
A AR T (5 0] 238 2 DX TRV BEAT -1 70 o AR el R 0 ) 20 B2 DX T, g AN 7385 2 A2
@, filtn, X RA R FEE X, §— XA speedfend i + 1] = 0, J5— XY
speed[start i—1]=0,



2.2.2 JHFEIRHE:

BN FEE X ) XA MrE: KAEFESIFRE move onetime FIIRZEFE bR E

move alltime, HARE LW
move _onetime = 0, F/RTEIZZEHE X [AJZEFHIH A RIS
{move_onetime = 1 FOREZT S X 8 s Al 72 2l
move _alltime = 0, F/RTE1ZZ L X A R0 A7 7 i LE IR Ol
{move_alltime = 1 FORERT ML XA EAMin A ERE 3)

TR RIS T

I ) 22 HE XA, 6T X s

OuWRXEKENTET 5, HXEFEMUEZEAS 0, WAEERERERR, [
X E PR 0 @ EZ I EIH R, HATRRERRIXE 1+ 1. S0, #APE:;

@ % move_onetime = 0, Ui I ZE40 V%A K AEFE B, 0 5 IX 18] um AFE 0 38 /N BRIME S, ,
MAE B AR e 1, WCRFRIEEE N 0 AR, A SERJEHEEIXE i+ 1. K%
BE S, F#HADED; R move onetime =1, UMM KAELHE), HADIES:;

@u R move alltime =1, Ui EMGHLELERD), HERAFICRAGLR, Rl FEEE
KA 10km/h DUR PERIEFS B, Banss 4255 . st A X a) P o (1) F O T80 BE 1)~ 3 (B 78 (3
B IX (AR AR T RAR, WA N ER S, 03k P FEE T IR ), AR S E 7 2
XE i+ 1 SWENPER®:;

@5 move_alltime =0, VMK AELIRS), HEAHRALERLD, BHIRR 2505 X [H]
PR iy ()3 P AT S R A1 S 7 o FEIH A /T, AW X KRS/ T 5, g,
BANLERG; [N, #APERO:;

OTEFAT I IE S R IE RN, AR SRS R OE 7S 4 280, B EE 26
DA S SEH0HE S ()45 2 T I B o 0 SR A AR B K Bl /N TR BRI E AR KR, A
FH A2 DX RSt 87 R B ) 22 0 Bt P R e B, v R R A s e, AT . AR
TERUEHERIX A i+ 15

@ R X A B KPR T HIE BRI AT, WS A I BR A BERE I 1R N 8] 22 1 B
PSS R, o AR A, TR HAERUEERIX A i+ 1

@R X A PR 0 R TBIME S, , RNEMIE R IEAT RS N R AL, —
B T8] J& TR i AT RS, X PR DL m] AT e AR e, RAE I R R AT g
TESRAE AT ORI, L SRR A R R . Rk, A X ARG E O S Y~ F 3 3H
T HEATEREHRIXE 1+ 1;

@I HT X 8] 1 e — XA, 75 RUE FIEL R

HRAEE 9,



WHTEER, BEEER

B EMC BN T &5,
ELIX je) 7 ) 2k L
A0

ERFEL AR, FEAXEMER
JRORERFERT

?M‘F"—“éig o
MK = s
AR, | Elﬂﬁgﬁ{?ﬁfi!]\ move_onetime = 0
RIENERE
HOFE
L IFIRATE
e AR TR AO (RS g |2 THE
B &I A X B i AE O move_alltime = 1 —
EETHIEET i
s BENFE)
1EEF

=)
v
EIRE S, BRFIREESE,
Ik B Ry 2 e [ [8] 7R i B B A T S IR
SRERT (ERABIHEXEE,
#H RN E X))

B 9 FTREEFRIEE

23 FHATRERL ST

W s, BATRIIE B BT, — BN TR N4 R REAF R KN w2, |
I ZEAEIEFEATR, NN ZHCR NG S AN EME LA R, KPEEA
AR REE, i 10, B 110 BreARATBCE RN, GG R A R A A T
NI 0 7> B BOR 2 46 B2 58« 7 ) R A TR e 2 A A R REBEAT IR IE

11760723  29.100486 1 2018/8/58:27 92
117.60738  29.100256 1 2018/8/56:27 92
117.60755  29.100025 1 2018/8/56:27 93
117.60773 28.99795 1 2018/8/56:27 92
117.60795 28.99563 1 2018/8/58:27 93
117.60818 289.99331 1 2018/8/58:27 93

117.6084 28.99101 1 2018/8/58.27 93
117.60868 29.9887 1 2018/8/58:27 93
117.60901 29.98638 1 2018/8/58:27 94
117.60936 28.98408 1 2018/8/58:27 94
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Bl 11 EEHiRestn R e
231 ZEGEREREI
T s ) 2 T T B R T AT B, AT B NMTRE, AT
DL AH AT BRI 2 4 B PR B GO NAGEIEE) , W53 M BER T (a1
IR 22 Y S BRI AR B GIEN EEFE ) TR, W 12, WX PR EE R > 2
43l RT3 ERME, WCAEE KA T WA, S0, INEdE R R AEmRE.

12 ZEEEBRMEEESRELR

W 2 Fion, M 2018-08-05 06:27:04 31| 2018-08-05 06:27:05 ZE4H ) 446 & fH B4R K,
MR EERE AR N, T B2 ZERASHE KL 10kme X FiXFEm, JATIN AEE K4
T BkER

R, XFPERERE = ME L OMIERRFIEIEB Y 7w AR, @M R R kRl
FIEF P, OMSEEEEE R 5w 2 . B e 1z AT FEBRER AT (5 o B AR,
BRER G BE v w8 s . S0, BRERJG AT RE N IR E R, 7AWk I 0 15 o EdiE 0 e
FhE & Z M HE R /DT HE—BME, WERES: 20 R0 2 0 B = A HE /N T H—
BIAE, A AR S N IR R . A0, N ABRER S REER T R EE

WK 13 s, M 2018-08-05 06:33:52 | 2018-08-05 06:33:53 Kk A BkEE, (Al T
06:33:53 Ja BRI A H 245 B2 R B LR FE I (A BE S AT A K45 22, Bt LA Bk I (192K
09 5 8 B
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13 BERHNRERIE

WK 14 Fras, M 2018-08-05 08:15:48 3 2018-08-05 08:15:49 ZE4H % A Bk, I¢ H. Bk
B I BB 7 a0 2 28 R B 5 P N R BE B B AN K, BT LU B IS i S s
N IEH B .

14 a4 44444444 40445)
12. 7

2018-08-05 08:15:5

2018-08-05 08:156:56

14 BMERAIERSHE

RIS AR, TR DR R IR BRI (7 24
BEES UL R . I ATRRAE AR o IE KR, RS 2 R B B N T T
PR . W EIAE, MCAZATRRAS A HE SRR B 1 LB A 58
.

232 RELGEXEKIN

Xteg I IX TR Cleftright) , SERMHAR A — e BRIATRE . 252 WA AT RE T 4a
AT ONIEE R, A, WIEH PI G S S AR Rl IV ONATREIT IR RIS 7
el FIMR SAAEBR R R, 25 JoBkRl A, AN XTE] (left, right) #R2 % At X 6],
AN, eft,Bblnl ) v H X . HAARRE, Wi 15.
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| R (left, right) |

TEM

| FRERRBERE |
BEFERE Kjump3
B &
X (left, jump3) (I ft,l ight) (left, right) IZI‘ETJ(J'umiLJ'umpZ) IZI‘ETJ(jume,right)
N PRI SRERNE KRERE Fyspop

B 15 HREZSGEXERNZRRZEE

i R —NE A BKRAE, MZSEiTH T — & B KA DLEEE, DLE A B
FEXTT AU A B A, AT DA X s 2 (PR S, PRSI A G, S H A B
HOEZEE

. X TATRE P A R A T30 2y, FRATTAT DR 8 Bk w7 3¢ i — > 1 11 2 1
B [E] 5 28— AN BRI LA e A . SRE . IR 5 [l R N — 3 ek — s
MO IERR 20 AR, AR HE B 0 E 38 A Hh BT B 5% 0 B3 TOURT I P Tk 48 46 P A

L I — AT AR T H R BN I R 5 A R R 1, U o0 28, AN AT
BIE. (A MIBRE 2 5 s B LB o SR — R B0 201 X [ 1) 7 iy i S e — AT 7
AR EE — AR I, 0 R IX (04 i et (9 — 50408 000 [ def it 12 DX TR 80008 0% S92 Fg
WAL

233 REL48E AR

W TN A RS, A A5 BZEMEES, DL& S B AT &S A K75 H
i, WTUAHESH A B RIS EN, W a2 (8] 1 RE 2 3R AT 0T DARRIE 25 H 3 B DL R e ) 22
R4, wmE 16, K 17,
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(latl,Ingl) = —
SRR
e

FERIETXE
(left,right)

XERER—RFEEMITIE

A
BBRZER SRR
(lat2,Ing2)
B Firight+1 X RIB IR ‘muenmmﬁ&ﬁ
EBIARTE BT
l6 ZEEIE 17 Z5EFEXENLEREZE

XFATRE P R BT EE 5y, FRATT AT DURR B 4 Al o e — A LR 10 Kicdia 30T el e [
JE B BRI, LR T WA T A AR TR — s e b — Hd ks T 1
BRI AE AR, PR FE ) AR 3 VA3 ) i A e 5 PR A0 TS L FR) I R 22 26 P A

GRS AT R R BE A IR B0 Bt AR A S 1), WU e M i A o A, ANadt
I USRI A I X 8] () 7 i 5 9 e AT AR AR R B — AN B T, U A IX 1)
A s (T R TR [ 33 A Y 2% X TR A 0O B IR A . ), A X T 2 i )
b R I 1 3 U R T R

2.3.4 AWATIE B LR EXT
BIERT G 4 R ERE 17 | 18, | 19,

/ & (flﬁ
1 E ok [
& 18 1EIEmEIEELZE & 19 {&ERKEZ%E

T E L APT A NEIE G FI 425 AA00001 78 2018 45 8 A 5 HHIAHREL
P5, HHEATI AR, B 20, 38U EAE IE G B LRE BSEAEAERY, Ui s R
AT 7 V2 BE A8 A 4 S B0 328 £ 21 D o
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7
J
|
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& 20 BHEHE APl NS FEREE
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21 AA00002 22 AB00006 & 23  AD00003 & 24 AD00013 25 AD00053
& IE R fE XT EL & IERTEXTECE ERIEXEEE EIERTREXTEEE & IERIRXTEE &

1R |
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26 AD00083 27 AD00419 f& 28 AF00098 f& 29 AF00131 30 AF003731&
2 ERTE XL E] IERT/EXILEE IERT/EXTEEE f& IERIfE X EL IERT /AT ELE

24 fTHEBEIE

2.4.1 FERES

PATE YA B A2 2L mileage current, & B mileage_total, 4T Bt AR
HL S mileage start, ZATFEAH BLFE{E mileage now.

B i —NFEAR, R S EAZN, BH4ET mileage current = mileage_now -
mileage start; 1R K% 544, ¥ mileage total ¥ Il mileage current, mileage current Jii

{4 0, mileage start = mileage now.

242 REEREHE

TERHE AL —T, FAVER T BB RE, 25 0 R ) 575 Al & )
R

WFEFM R, AT R LY BB, XAEEIEA R 3A T AR BT
S MR R sk, RATEFEAELAE, FOYEEXB SRS RERE T
B, 47507 AR A B

TESERL T AN BRESR UG, RATRI, A E B BN R P R
PGS, HAS N IC SR TN 0. B2, S atra kI, X 25 s = 4K
SRR T840, 0T DUAIW AR AR L R o . XTIk, FATRE ISR 2, B HARE A
ERWR BN IR FEWI R EE AR, XA Be PR FFEE 0 — B0k .
2.5 PFHEETHE

AT T IR B TS S AN AR AT R AE Cgps_speed) $HHL, I
FEEC (mileage) [ UART[A]. 284 B AR AU HEST 1) PE = AR A AE B CARSETR] o 76 030 AL 2 55 47
TATHE, S4EAERESFHEEMGFAME, S ZzEETTEBNEEESHERERE, -
EEBRMNA R EAM T B, BRATEERHBIM T, 0 E P
2.5.1 BEESEERPIHEE

I I I T R SR I B R AR Y, R TR EE RN IR T iR %, AR (]
15 7



AR L ORFF N 0 BSR4, RIS Bm i TR AR AL, A KRS 2R, Bl AT 45 21
TRRE R, RN B R, BRI, AT

BHEFES= D vieAt
e lF R I %)

BRET = > A

i
iedR T B %)

TV =2

2.5.2 EHBEFCRFPHEE

A BB R A AEAT ZEAR R B Rk | K RIS DL (R /o A 3R 2 LRRS 60D
SXREMA S ARG TR BT B . O 7 XA e, FRAT AR X LA O, AT B AR
B R BRI

IR V_current, KnBEERIFIYHESE; mileage current, 3 /nfF— BT I HLFE;
time_current, &~ & — B AT B 1A], D)
mileage _current
time _ current

FEIASIRA & speed[] 471 &F— BUK T #9348 % ; n=len(speed), W HI LA, BIEEAAT !
R B,

V _current =

Zn: speed[i]

V _average = -2
n

1. [ @53y

VB AT ARG EREECR Y, = BAF 2 FE (9 AR EORAT B (], FRATTAR I
Bl A TS L2 52 R AR BX P ME

(D A%, EATMABEANSES, AT R0 & &5 RAET, FHEH
FEE I SR AR BRI R o X P 00 75 20T LR T H B — e b 3

(2) AT FEARII 22N T 20 B, (HEBRESM KT 2 A8, XMEEE S
o100 K/FD, AR RHNREGE, B H ORI E I X E R

(3) AHABPHANFEARS (B 22 KT =/, H R AN (ERTER, BREE
I (S350 2 A2/, IR BIRe RGO, FTRE A = AN/ BT DU ZE /N T = AN/ N
if, RERBHAE, ARSI E, XA BIEER TN 2R, ), KR
o BB AR A, SROX LA/ TR, ISR/ (R —AME, 9 K/AD, R4 E
FFAIE VLB AT B, SRS 30 A BN, WA HAE R B AIAZE —H
FEATRE, FATWICVER E HATEN ], gt R X M EdE . WK TXAME, FATH AN
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FEIRFAT R, ST E T I 25 FE A A 70 Hedle

(4) FHARPIAFEAI () 22 KT W 708 CRRIBERE, — BRI N AN 281D
HEA AN, WAL BN (8] [R]bE A RS AT 3. Ot Attt 26 E
RIS ERE. ROV EREZ DA BRI, R BERNANT 1T AR, ERE
MBS, ToEHAIWR AT T2 A A N LR, S

(5) HEEEOAFROLT, AIRelES, WalRekE BTl MRyEEE TN 248 2
A I A8 AT B 2 A5 1R (1

2. MRASR T 54k AR SR

A4 H BRRHOR T KB AR & e i . AP BN S ER 1 hg
o

* 1 WERRERAENGS

/e BX
count NV K IPSE LRI EFN

time_current
time_start
mileage current
mileage start
device num_now
last device num
time _now
timestamp
last_time
mileage now
speed now
last speed
Ing_now
last Ing
lat now
last lat
speed = ]

T B AT B TR
TR B B AT B B 8] fF) e iy ) 1)
HT B AT B LR
TR TR B AT b BRI e gy LA
MTFEAR I B G
EAMRERI S S
T FEAR IR ]
YRR AR I R PR (AR
AR TE] AL
MATREAR IR LR S
TR R
AR
METFEAR N
e NN
MHTREARL
S = 7/ N% 5

HATTRCRE— AN B 2 38

ST B REARYID M LRI DL LA I URARAS o, AR I RRIRES 2 18] BB
B PONERHE RN JURMEOLARE g — MR, PN BOR— AP, HasR
BA TR T

FAOLWUEINE 31 GFE: BARLAEARNEIEE LRE, FAERZRENEL, H
IR S A R R AR A [ O e A FE (A A, Ui B8 S LR I AN K, BRI BRAT T B I 56
VR — DRSO, A IS DL D
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speed_average=sum (speed) /1en (speed)
Bl 31 EREHKRFHRERIEE

COX R B F AT AT 86 7, B3 Jj & — N FEA, 24 count=1 K, time_start, mileage_start,
last_time , last_mileage, last speed S5{EE A —AMFEARS R HIME, LA 2 H B & Fh 7
GO

(2) fnH device num_now != last device num: B 455 K444k, WSR2 Rl
X =B BRI, FRR YRR B AT B R AAT B AR E Y 0, SETH [AE A
{EFT BRI SR R RS AR B D A AT RE A B S URE

(3) I3 timestamp-last time<20 H. mileage now-last mileage>2, BJFHAEPNFEA )
IR 22/ T 20 70, (HRARERAL KT 2 2 LB AR AFOL, AT REILE] 100 K/
IR AR T AT B (R AT B AR 0T, SEih R 2 Al — i B, B
HRTHY B AT B TR AT R AR E Y 0, BRI (RO SR R an B A B AR S A IR E N
HFE AT B (R4E o

(4) 15 timestamp-last time>10800 H. mileage now!=last mileage, [P/ MEA S
[ 22 KT 3 A/ Y RTFEA ) AR E AN - — AR B REA—FE, HBi—T
X BT B] P 1 S50

WX B TR R FE /N T 9 KD, YORIXIHIAAA R — B (AR 2 4 I RS, 1

¥18 T



B RTIE— W B, B A ET R B AT B R AT B AR E O 0, BT IR
(R G B AT FE AR SR R AR A6 18 9 4 AT AN B FRME

(5) tnH timestamp-last_time>5 H. Ing now==last Ing Fl lat now==last lat, B[J4H4%
PIAEARRIIN TR Z KT 2 0%, HIXBINTA NS G ERAR. Bt E X —Fr B
SEYHREE, BRI B AT B R AT B AR E Y 0, HUTIN RO Sk B AR AR (E A ARG
SRR AR ARAE 9 24 1R A6 B HE

(6) WAL NFEARMHE I NE, HASGEIMERBAE I, WA )
NE, Erizil, ANFEATHE. THEAF I I AN B I S  [E]

TRV FEZ AT —Wr BB, B S RTE B AT B R AT R AR E Y 0, B
BTN [A] I 55 B R 4 R AN B RS T S (R AR UGB N 4 AT RE AR X B R AE

3. PR EG Rt

A IR S NN AL BT & I A s ik 2k 5 N 51, )RR 42
SRAFHIFI L, AT DU B H A2 A0 22 060 B2 ()32 i i 2R I B 00 (2 R PRI 00, P35 08
K] e iz i i 2 LLsnd oy 3, M-~F2 08 /N B AT RE LMICHOE B O 3. ) DUSOR B 25 3
BB PSSE . el 3 R B P 35 R AR BUACR B, ] 32:

32 FHREMFEREE S

H A R BT A R A g, BN E, #AE T AE 40-50km/h, B ARG BRI —
AP EEEH 20-75 km/h Z (8] B BRI SR E R T T, 508 AD00112 (4
WC R B P IE R gps speed #B2 %, H B FEH mileage WAL A AL, 1X N 1% A& KT
O R I AR R o PR R K 2 A, R SR 5 ADO0117, X% 5
FEACK BB HAT 00, RIAFAE P FEAR [R] BF [R] [RIRR AR /DN, 2 38 i s 28 i IR 1AL £ 5 LI
A, AH EARBCR AR RGO . IR M OUAR 4 SRR BT 5 1 1 2 B 2 i K
SR 1S R R R

ST LA 10km/h Dy [aIRE, R BITAT A4 S50 R 1) AT DA A, aniEl 33:
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30
25.73%
115

S0
17.67%
79

B 33 FRERSEES T

P 1% PR T 0 O 7 HE P 3403 3 3 AR R 30,40,50km/h IX— N2 P, Uil Zis %
AV BT i 2 P rhade 2 LI BRI (R TE 6  F2, FTRERRAIE . BESE, A RRER
POVIZ SRR E R E BRI, SEUT B A REAR TR

FEIEEEES] T0km/h Je L BRI OLERECD, SR IE s s DL s Oy FE 1 0 LR
A, FREE DY IRIS R A LU AL S, s N TR R AN s, i HLAE Ry A R A
%, S TE R B EER, A SRR T .

253 BMTEREIH

PATEL IR ITVEAT B T 2R AEAT SO AR T (0~ S5, M~ 5 3ol B2 ol ARORS T
JEid % (gps_speed) [IUERfTEF HLFE (mileage) HHERATE, 7615 R EEE /K &G M EH,
DRI S 3K P o 7 2 A T 1 350 T R I AR AE A B A e

XTI, FRATRECH FEE A, K PRI 5 B~ 2T B SR — P28, A5 3R
AT RS

2.6 FEIHITER

EA WA IAT ]I, A5 TR AT B BETT DU — 0025 S A SOR AT 4047, 1B
AT DL R RRUR R TR, T BATRRI0AT 9. o R 54T RS FEEAT 4007, 7851
= K2 I BRI A0 EL

TS T R4 AR AT R I B 4

2.6.1 ATREVIBKIRS

RS T, JBM ace_state IR MAKSRJORES, AR S LT
acc_state=1, sk
{acc _state=0, K
%20 7



R B T RATRI S EFIOATHE, —BoAA, PRI — 2 AP 7E— e, 30
B EAEH YT, MK, BRI, SRR, DR
KIRFBESHT, ace_state R EHHATRRIHN—MREZ —.

BRit 2 gb, FRATAN, AR A R RAT R AR 2, B T B, 7
FUATREZ I8, Mot —BURBIT IR, KIHOR, N Tokh. DRk, BA It my LUw
RIS AL AR B Ty, 00 SR AT 83 4 KR 0 IR TR T, WA E B R T
AT IR ARI T, T RAAAHL R 6.t -

t,—t,|>T, ATEEREYH
{quggﬁﬂ%*mﬁ

2.6.2 BRRFRE AR

XF T EAR R EAR IR, BT ace_state IS RI AT XS ZEAAT AR IEAT V) 23, (H XS T
AL, HAE TR R EBAVR A E R

HERIWFKMEE, TS, ICRMSRFARAIREEN, WRGER L AT
BBl (FSL b, 2RERIR AT , S TR G s, i 34,

20978 ABO0006 AAAT109C 148 115.6464 24.96664 1 2018/8/1 0:19:56 35 4634
20979 ABO0006 AAAT109C 150 115.6465 24.96656 1 2018/8/1 0:19:57 35 4634
20980 AB0O0O0O6 AAAT109C 152 115.6465 24.96648 1 2018/8/1 0:19:58 35 4634
20981 AB00006 AAAT109C 154 115.6465 24.96641 1 2018/8/1 0:19:59 35 4634
20982 AB0D0006 AAAT109C 158 115.6466 24.96633 1 2018/8/1 0:20:00 34 4634
20983 AB0O0006 AAAT109C 156 115.6466 24.96625 1 2018/8/1 0:20:01 35 4634
20984 AB00006 AAAT109C 0 115643 24.95945 1 2018/8/3 3:30:32 0 5030
20985 AB0O0006 AAAT109C 0 115643 24.95945 1 2018/8/3 3:30:35 0 5030
20986 ABO0006 AAAT109C 0 115643 24.95945 1 2018/8/3 3:30:36 0 5030
20987 AB00006 AAAT109C 0 115643 24.95945 1 2018/8/3 3:30:37 0 5030
20988 AB0O0006 AAAT109C 0 115643 24.95945 1 2018/8/3 3:30:39 0 5030
20989 AB0D0006 AAAT109C 0 115643 24.95945 1 2018/8/3 3:30:40 0 5030
20990 AB0O0006 AAAT109C 0 115649 24.95945 1 2018/8/3 3:30:41 0 5030
20991 ABO00OO6 AAAT109C 0 115643 24.95945 1 2018/8/3 3:30:43 0 5030

B 34 {TIRYIRMBIREL
K, acc state GHAMRFEAN 1, (HREN A EHERDR TH ARG, AT S
HHAcst.
Ah, IEF ace state S AT, REICREE TR, HLR FATRIFRA N
Az, 35,

521 01



27813 AADOOOL
27814 AADDOOL
27815 AADOOOL
27816 AADDOOL
27817 | AADOOOL
27818 AADDOOL
27819 AADOOOL
27820 AADOOOL
27821 | AADOOOL
27822 AADDOOL
27823 AADOOOL
27824 AADDOOL
27825 AADOOOL
27826 AADDOOL
27827 | AADOOOL
27828 AADDOOL
27829 AADOOOL
27830 AADOOOL

AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C
AAAS102C

30 115.8607
30 115.8607
30 115.8607
30 115.8607
30 115.8608
30 115.8608
30 115.8608
30 115.8608
30 115.8608
34 115.8608
34 115.8608
34 115.8608
34 115.8608
34 115.8608
34 115.8608
34 115.8608
34 115.8608
34 115.8608

28.81639
28.81639
28.81639
28.81639
28.81643
28.81643
28.81643
28.81643
28.81643
28.81644
28.81645
28.81645
28.81644
28.81644
28.81644
28.81644
28.81644
28.81644

35 acc_state

O0O0ORRRRRKRRRERRROOOO

2018/8/5 9:29:41
2018/8/5 9:29:42
2018/8/5 9:29:43
2018/8/5 9:29:44
2018/8/5 9:29:45
2018/8/5 9:29:46
2018/8/5 9:29:47
2018/8/5 9:29:48
2018/8/5 9:29:49
2018/8/5 9:29:50
2018/8/5 9:29:51
2018/8/5 9:29:52
2018/8/5 9:29:53
2018/8/5 9:29:54
2018/8/5 9:29:55
2018/8/5 9:29:56
2018/8/5 9:29:57
2018/8/5 9:29:58

SETH

OO0 0O 000000000 OOOO0O

] K]
EilEl
] K]
EilEl
] K]
EilEl
] K]
EilEl
] K]
EilEl
] K]
EilEl
] K]
EilEl
] K]
EilEl
] K]
EilEl

B, I A AR R S KRR B8, (HREMEANE T T NI KB KRR K
e, AR TR IR, B E SN 2 B T F— TR
Bt BIRB AN SR L, BATRIUI A E RS 2, 83T ace_state Al location_time
NEHERRIATHE, FE@ LT 2 ANBME, 4050247 12 S A Al R I K T AR K K S R KT,
ZEHEE X
U0 P S AT AT B I 8] (B [ At > T, B ace state ¥ KAk, BATHEIMATEHC
S RAE TATRREY
W AR AR BRI TR [R] At < T, , BI{&# acc state KA T84k, FATWIN NS
RAATIEY
AR E, T =20min, Sy 7 #0957 2 4k () e MR SR B R EF— 2 T, =1min, &
K, AN PN R AR S N E AT RE I AR
L P T, FRATTEERT DAY BRI S AT R R 40 i R R

2.7 ERKER

AT S IO EEOR AT T BB 4E (EE. 0 AL Kk, R
R TERIRES SR P DL 2 26 B AL S PR AR AT AR RS 2R ARG R HEAT R4 TR
H G BE ST L R ERE, BT, ARE AR I A ZE 10 B AT TR 407 A I LR
S99 B DA R S R A A L ISR SR R e FR AT 5 = R AR R I 1
TVEAIHAR) . 1B 36, B 37 FER T AR5 AA00002 1862k &I UL AN 5] H 4T R ) LS4
AT P DA SO R SR L, AR I TR S B B A BRI 1. R
mF 2, AR T AR R AT 25 R LR P35 R AN s R 2O i

x 2 FRTPEERE. EREH. SMERRERRE

AA00002 AB00006
aver_speed(m/s) 14.6 11.33
mileage(km) 749 12200

ADO00003
13.64
15138

AD00013
7.92
7565

ADO00053
9.8
779

22 7

ADO00083
13.63 12.76
814 4197

ADO00419

AF00098
12.93
1032

AF00131
10.69
703

AF00373
10.84
2587



acc_time 188 26 168 457 47 538 9 11 0 12
dec_time 190 29 183 550 38 598 14 53 5 9

file_name trip_num aver_speed(m/s) total mileage(km) acc_times dec times

~ AA00002 1 15.65 98 23 24
- AA00002 2 1.7 21 14 13

: AAD0D02 3 18.48 333 25 26

AA00002 4 15.94 229 32 34

e AA00002 5 85 10 10 12
(f AAD0002 6 285 1 1 1
ST AA00002 7 9.16 10 15 1
\ AAD0002 8 861 20 33 35
AAD0002 9 6.07 2 2 2

AAD0D02 10 577 5 9 12

AA00002 1 10.01 20 24 20

36 AA00002 BYEEZ:E 37 AA00002 FEIRVITIZHIEIZE. FHHRE UK
AMmRAMA2BRIER

¥23 T



BZEFE ARERITANFHERN

s, A RZEMAT N EEUFE 7 B, SN, SR, S A
R KRBT M, 2ASEAER, XTI E R TS AN R, £ Python Hh A Hl N
[AIEK, LI P BRASAE 1, o (484 1 AD o AT R il Ut W £ IS [ A1 i Tl 2

31 BHEW

3.1.1 B XfER

AR [ AR KA EIE I E - DL BB AAE 24 /NP R THE BRI [ A15E 8 /)
I, SB[ AL 4 N, RS EAR R TR AT 20 208

XARYEA IR, BRI AE RS IESATEE 30 8P 2 Ja s 5 57 25 53l i PARAT
W UG TR IESEAT B 30 408 AR IF A6 9E 55 P,

TATRYE FaR N ZERE U957 50, FRUCESL S BT 4 /NS, S TR B PR B A] /)N
T 20 opet, MDYBUGESE ST SR, TG ORI A EUE T A k2 EEJ\FJH]LH HI2F
WO BATH 11 S22 12 2 IHRRAT IR E NG TR AT RE . D LA L 30
Iy, WY ERYCESR S S R RPN EGE 8 /NI, )”Uijlfgﬁ‘f“%””Eﬂi
s Fros,

S 7 B VT S5 25 0, 3] NARIC single_warned H5E LA
0, AREIRIETT 25

B 57 B 0

N TR GRS B [A], 5] NS UGES S E]) T run, 40158 T_run>14400,01 4
single warned=1,

NI H B A5, 5] AFrid day warned Hig XU

{0, ENER- ST
day warned =

single _warned = {

1L, H R 2

N TSR GRS R R], 51N CGELL S BN [A] T total, W1ZR 4 H AT A2
PRIEITEEE] T 20 208k, W T total=T_total+T _run.
IR T tootal>28800, |4 day warned=1.

3.1.2 FESH

2 R 57 75 T e AL e B R AR B RN T, ARE I T AT =g

(DAHABPIANEASH local _time I [A) 22 KT~ 20 73 o 3 HLTHI 73 PR AR 100«

)X PN FHARFEAS ) mileage B AR R, 0 IAEIX — BN IAITR] R PN, R 7EI2 30, 1M
FEFEME

24 11



b)IX A AHRBFEA ] mileage EHAR], ULHALEX —BINAIEIRGN, ZEAIEAELTEE, IF
BB TR, AR E.

(2)gps_speed Jy 0 HPIRASFFSE 20 735

RERERNE, RUHEFRAEITE, WRELL 20 /o4, BERICKELEZ ED
A AT e R YT RGN T 10, B BT RS BRIkl s o AH DU Fh b1 1) s 8 4 28247 B
b 20 st BLSEHRASKATREARAE, BLEAAAE, DARPREEATEE, AT UCAIREIRS] T
20 7

(3)acc_state 4 0 [RAHFSE 20 7%

X B T o M I s KBS AL, BN WUER A DSk FIREAS Y ace AR JCIRE,
ML gps_speed —5E 9 0, FrLARXFHEHL O ARG Pl 1.

3.1.3 HRBEMNASHRURERERE

AN 4 B 57 2 Bt ) R B B AR S & S e fliid . AT BIAT SR 3
SR

*® 3 WMREFSRAAMS

i =9'4
count FRic a1 LA
T total EPN- St Uil
T run TR BN A A E— RIS 20 23 B0 T
4, BB —IRARED
T start B SE Bh T B IS PR AR N (R, (R R

10 A2 20 73 5 SXOT U AT B K T da i 1) 5
PERACTTE SIDE S S E1)

speed zero_start

speed _zero_time

last_time
last_day
last mileage
last_speed
time_now
timestamp
hour_start
speed now
this_day
single warned

day warned

0SB UR A B Z
O ST N R (RS R, SR o
[k 20 4380, A NHARE T 20 704
b AR A T8 (1 B T K
AR T H
s = Z N EEY
AN
YHIFEA IS ] (local_time)
U HITRE AT [ B[R] K
SR B IR I 0 2 T () R AR T ) Dy J LS

YRR A R
YHTFEAR H I, Hedn this day=2018-08-06
PRic BRI SR 55 2

PRic 2 H R TR 57 B3

SRR IR 38:

25 T



Frigs

@mﬁﬁ—mimﬁ—¢ﬁ¢\

T_start=local_time
last_time=timestamp
Last_day=this_day

Speed_now=0 and
last_speed!=0

speed_zero_start
=timestamp

speed_now=0

speed_zero_time
=timestamp-
speed_zero_start

peed_zero_time>=1200>>

INAEAKRE T 20538

T_total = T_total + T_run-1200
T run=0

T_start = timestamp

this_day!=last_day

T_total=0
Jlast_day=this_day

imtestamp-last_time>=1200 and
last_mileage==mileage_now

Y Y
W speed_zero_start=timestamp

N

T_total=T_total+T_ru
n
T_run=0
T_start=timestamp

time_run = timestamp - time_start

hour_start=118%12 HT_run>1800

single_warned=1

T_run>14400

single_warned=1

N

T_total>28800

day_warned=1

last_mileage=mileage_now
last_speed=speed_now
last_time=timestamp
coun‘t+=1

K55 BRI FIELRIZE
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COXT JFEHH R AT AT 38 7, BRI PR — A, AR count=1, B 4 A N 55— MEAR,
T start fx B AN —PDFEEAN] local time, last time 1B N4 RTFEA RN [A1EL, last day &
9 HRTFEA T H I

(2) B speed now=0 H. last speed!=0, i BHILHF I ENIFFI6 0, 1CRIZX D).
4> speed_zero_start=timestamp

(3) % speed now=0, 5 FiH N FE 0} (KR EEHT[E] speed zero timeztimestamp-
speed_zero start, U5 speed zero time>=1200, BI#sEiE & AF N R 20 4040, K
HARE T 20 738,

B H R Z 3R A, T total =T _total + T_run-1200 , 5 HUGELLZ R R]E A O
T run=0, BFSRIGESLZ PG BN Y FTFEARS ], T_start = timestamp

(4) tn R this_day!=last_day, HIAEA K] HIAM E—FEAE H A —FE, WUl 2
g 7T —RT, BUHRIBHNREIESN 0, K E—MEARRHES, UMET &t
TS T_total=0 last_day=this_day (%: ﬁaﬂ]ﬂ’]?ﬁﬁ**””%’ﬂiﬁalﬁl KW (tean 8 H 4
H) BB BRT 8 /M, MmARE—5EER 24 /N

(5) iR t1mestamp-1ast_t1me>=1200 H. last mileage==mileage now, PJMAHAEFEAS
(RIS TRITR] RO T 20 70 HLAEIX B (R B IS 1A Y AR B0 A A8 4, A s Bt Tal i & R B

I speed_now=0, FTEE NE, WEDRE 0 38052 1) TN S A5 3y 24 A I A) (PR
SRR LN BN TR T IR SRS T 20 408, XRMIEALR, CARE T 20 4
B S AR RTINS R A, S EEHE 7)), speed_zero_start=timestamp.

X RSB E , T total=T total+T run , # B ELEH G A E Y 0, T_run=0 ,
I AL R 72 T PR R AR IS [B] 9 4 BT AR AR IS [R] T_start=timestamp

(0)23d FTH LRI SE S, BBl T total A1 T run B, 5 T total>28800,
N4 day warned=1 24 H BiHE57 2450, L T run>14400,01]4 single warned=1 H.{%E 4k
5720, iR hour start=11 B¢ 12 H T run>1800,/l|4 single warned=1 /&L 5724
O

3.14 FHERE RS

X H RIS B OL, RATUNEE FRE, 5HMA—REEIFRAH A
KFZ, FrUAIRATR 4G A 280 H R 57 B3 oL, Aot 29047 .

X T B S 55 B B (I L, BRATUCONIZX PG OLI R A5 — R 2N I BAR I (8 BOA
I, T DL 32 BEOGTE [ 2 A MR L i [R) B2 5 I AR BRGS0 57 s B G O o 0 Ik R AT 34T
B — K BIYAS IR B 00:00-06:00, 06:00-12:00, 12:00-18:00, 18:00-24:00 (ANId7EX %1
P AT PTARAL S K IRAE 18:00-24:00 3X AN [A] BB K A B ROE B298 57 B 3k
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06:00-12:00

10.82% 00:00-06:00

54.09%
86

39 BURESK T ERATEEER S HE

H P 39 wlAN, PAYGESRRE ST B R AAE 06:00-12:00, 00:00-06:00 X AN B,
Horp 00:00-06:00 IX AN [A] B AE IR B 22, TAE 18:00-24:00 31X AN I 18] B & A= IR 18 LR
b, JUFEE, WTUAEST.

£ 00:00-06:00 & [AIILAEAT B, AT BEAS B ) [B] At LA R, AR WA IR BOSAEAT IS,
ATREA AT A PR A — R — F A B 3, sl A R DR B )R ol S, B AT i 2 gt 2 0k
RIRINTE], B 5 R AR PR S 7 B, T B A IX A I ) Bl 57 2 Bl EL AR =

£ 06:00-12:00 XA [ B o A W] e [A] 2 2 — ELEE I [RIFEAT B8, 220 B3t LS 55
BIEL, WEARERRAARE T —8 L, RBERESHERL, B AT R IR R K
W EVREN ST R, ARSI A LD, IE R TR ST S B IX M R PR BT X A TR B
BRI 55 2 B A O LG A9 B A

£ 12:00-18:00 1 18:00-24:00 XM [AIBL, — RN T KIS HARSH WA HAEE, B
UKRZEHN B TR ol R REAN NE G0N, 250 01T 25 5 1o 1) 5 (9%
&, W E GRS E, S EOESAHT )2 3 E DL, 9555 2 g L
A b

3.2 BETH. BKEE

321 EXfR

BT R ITATEAER R A R BTy, FEF BRI A < 28N 5 shit .
KAV A R 2 1B TAER R (90-100 A 4D , XA Hi TR, &35
RANWIERLMIRGEA 7 77, AMUFEM, B2 HREZNERIIRIRER, SIAEW. L%
NS S DA T A, HN RS 1 e AN B SIS, B — il i 21 AR
F, B8R . BT RA1e EEMHGED | 08 4 A R BT A FRE AR BHE
e

R RYE S A KRR G KRE, RATA N 2 8L B N IR
L, FIRERAESELLLT . 2 3 10 8P 2[RRI A R0E, g 10 7344 il K e

HIMAS B ST, 5] AFRiC abnormal idling prehea g X R -

28 T



0, A H A BB Fil Ak
(IZNEYSSESIES

N YRR BN ], SRR ) time_preheat, H1IR time preheat>60,0] %
abnormal_idling_prehea =1,

RNHWHE K BIHE, 5] AARIC idling_overtime 72 LU
0, R HI K BIE
1K
AT e B IEFREER A, 5] GIERA] time overtime, #12R time_overtime>600, ] 4

idling_overtime =1,

abnormal _idling _ prehea = {

idling _ overtime :{

3.2.2  [EEHIB S

A Bl I W 5 R B AR R RIRAK, B LA S 1 = kT i 0 M EE A
JE I, IR RERT 0, (H/NTF 10, MAEIT# & LR ERIEE, (BouschHnT
REFRIME -

ISSUS AT

(1) & acc_state KA M 0 B H] 1 PR %, XEHMEZERNI K E 3, IR &
AEAEIX AN ZIAE JG ace_state 9 1 J— BT[] o G0 SR NIXANBT ZIFF4G, 3 E R 0 RS FES:
I IR 1 20, A B Tk

(2) IR ERARE T IEZ 5, AHBPEASE N ZF A A ace_state IRAH Y 1, {H
WX NFEAR I LA A, BRI A 2 8] 250 2 /DA — BE ()R fEAEAT
B, BT AR TV A 2 2 — D BT .

ERISSUE

(1) Wt acc_state iy 1 B, 3 AT RIS A2 i 10 598

(2) [EIRERD, an A B PIANTE EEAF IFEA ] ace_state IRASH N 1, (HA1FXPIAFE
KR AAGFEAME, WX AEAR 2 A R 20— B (A2 AT B, B RAER
AT RIEAE— Bl 2.

3.2.3 MRBEMATSHARUREERE

BEMS: Ao HBIRIFSER 4 A,
*= 4 BIERTAFAZNNTS

i =98
count NGELIVSE IR EFN
time preheat S TRFA ) N ()
time preheat start B T AR AR
time_now R FEA I TA]
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timestamp YT AEAS (1)) TR

last_time SRR IS TE] R TL O
speed now Y RTFEA B FE
last_speed MR T L
acc_now YRTFEAN) ace IRE
last_acc B AMEAR ace RS
Ing_now YRTFEARZ S
last_Ing b FEARERE
lat now YRTFEAR A FE
last_lat ARG
if idling prehea PRGN 2 S AT B IHCIRAS
abnormal_idling_prehea PRGN BB Tk

FIERAELE 40:

[ mrme—mr e sap |

BIRFHAFI R E L RIEE

(D S JE AT AT R 7, B iR — AR, ST b BN — MR, Jf
¥ last_time , last acc, last speed,last latlast Ing Z5{H B NG — N EEAST N FRE

(2) 4 last_ace=0 H. acc now=1, /& 4 H7IHSE speed now=0, i8I ZE NI
R8N, HEN O, T BERA. Jﬂi‘mﬂ{ﬁ if_idling preheat E>H 1 , FFURQHEHHH, Fk
BT HP) AL LRI (8] time_preheat_start %9 24 | 8] timestamp . J 4510 5% B FF2 EI’JHTIETJ

(3) B B FF2mf[A] time preheat KT 60 #b, NIIANZEAR BT N,
abnormal idling_prehea & A4 1, i H S 0 AU IX BEIS 8], 5 8T8 T HRHRE 22 s (1] t1me_preheat
BN0, BiEAHFRIC/E if idling preheat B N 0, FF UG FIWT T — N8I AU A B o

(4) tn& if_idling preheat=1, UiBHILE Q&G T BIETHCIRE, 2EiMHAIWT ace_state

9 1 LARCGHE gps_speed /2154 00 WIHANH 2 IR %A, W35 R TGRS 4501,

30



¥ B IE TR LI 0] time_preheat B A 0, BIET#FRIC(E if idling preheat BN 0, #E&
FIRTR — DR THCGRE . W2 FaR %A, RN AP FEAR I A4 2 1 — 1,
R —FE, WHEAE B TTHCIRA, T S AR EEI 8] time_preheat, 75 U2 FIHCIRA
SR, F S IETFARESE [A] time preheat B4 0, S fi#Hbric{d if idling_preheat B4 0,
HERFIWT T — AN R PTHCIRES .
BREE: AHFTHBINMAFSER 5 HEH,
* 5 BKREFMAINNFTS

75 1-9'4
count NV K IPSE IR EFN

K B A )
B BRI )

time_overtime
time overtime_start

time now HTEA RIS TR
timestamp Y HTFEAS R ) 8K
last_time AR ] CR RO
speed now S HITREA PR
last_speed M T
acc_now HHTFEAN) ace IRES
last_acc L AMFEAR ace IR
Ing_now HHTFEARL L
last_Ing AR ERE
lat now HHTFEA R4
last lat ARG
if idling FRIC R 2 B AL T BEIRES
idling_overtime Frid ER K B

HyLRFREIE 41.
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[ mmm—mtm e A |

B 41 BREEHANEXRIEE

(1D A REAR AT ATy, B R —AMEAS, a0 P K28 — MEAR, Jf
pis last time , ast acc, last speed,last lat,last Ing Z5{H B A 5E — MEAGT N FHE

(2) iR acc_ now=1 H. last speed !=0 H. speed now =0, UilHFHEEIRE, Bbs
10A if idling B 1, JHEREH, JFRE K S KEIGIA] time_overtime_start %y
AT R] timestamp . TR0 5% 8 FAARRSE IR B 1A] .

(3) R B FFARF S (] time_overtime KT 600 b, MA@ E#H. ¥
idling_overtime B4 1, #iHiEK S IX B[], $ 8 EKFLERT[E] time_overtime BN 0,
SdEbridME if idling B A 0, FFFHLEAIB T — S A B

(4) i if idling=1, VMK Q&I 7 BEURE, kT ace_state 25N 1
PLAGHE gps_speed & 754 0.

WA L 25, WU SRS SR, B B FFEEN H] time_overtime B4 0,
BIHARICE if idling B 0, #ERFIE T —MEBIRSE.

W R FIR A, FHIWAHSEPAME RS RS —FE, R, WA B
KA, S ERFLLN ] time_overtime, 77 2@ AR L5 A, K S 1 T HF L A
time overtime & N 0, Bi#Ebr10/E if idling BN 0, HEZFIWT T —PNEEIRS.

324 SR

B IR SR, K 42, 43
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[ IR A T AL A ()

IE RS ZE 5% )2 Bh et a) - 5 &
AA00001 2018-08-04 05:19:13 2018-08-04 05:20:15 EHHES FFFT s AT EER K SRR ]
AA00001 2018-08-04 11:23:23 2018-08-04 11:24:25 AA00001 2018-00-13 06:04:46 2018-09-13 06:14:48
AAD0001 2018-08-05 05:24:45 2018-08-05 05:25:47 - -
AAD00O1 2015-08-06 00:57:15 2015-08-06 00:58:17 AA00036 2018-09-10 09:16:56 2018-09-10 09:26:59
AAD0001 2018-08-06 02:31:59 2018-08-06 02:33:01 .03- 00— 13-
AADOOO1 2015-08-06 05:07:07 2015-08-06 05:08:09 AA00036 2018-09-12 02:03:36  2018-09-12 02:13:38
4400001 20150506 23:21:45 20150506 23:22:47 1400036 2018-09-13 07:20:01 2018-09-13 07:40:02
00001 20150008 03:33:49 20150908 03:34:51 AAQ0045 2018-09-08 01:49:14 2018-09-05 01:59:16
AA00001 2018-09-10 05:04:30 2018-09-10 05:05:32 = 00— L99.22 10— La9.3
AA00001 2018-09-10 ug 41:27 2018-09-10 u;a;:zg 4400052 2018-09-09 08:22:35 2018-09-09 08:32:58
AADOOO1L 2018-09-10 07:48:16 2018-09-10 07:49:18 AA00052 2018-09-09 23:40:01 2018-09-09 23:50:03
00001 2016-05-11 05:30:33 | 2018-09-11 08:31:38 A400055 2018-09-15 01:03:43  2018-09-15 0L:13:45
AA00001 2018-09-11 10:47:35 2018-00-11 10:48:37 00— A1- 10— 21
AA00001 2018-09-12 23:31:01 2018-09-12 23:32:03 AA00060 2018-09-12 07:41:27 2018-09-12 07:51:29
AAD00O1 2018-09-13 04:05:22 2018-09-13 04:06:24 AA00061 2018-09-10 07:20:01 2018-09-10 07:30:03
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AA00128 8 45 8 60 2381 0 265
AA00143 11 45 11 221 376 0 66
AA00146 21 103 0 175 8828 0 339
AA00148 9 138 0 109 7664 0 264
AA00154 0 178 0 82 3492 0 238
AA00160 0 37 12 459 323 0 397
AA00164 10 142 0 814 382 0 291
AA00173 13 0 20 150 124 0 144
AA00188 32 0 0 142 379 0 379
AA00195 2 6 0 26 47 0 17

AA00202 0 14 4 11 21 0 0

AA00203 21 64 0 576 235 0 256
AA00211 0 15 4 118 251 0 49

AA00212 4 35 0 104 226 0 7

AA00219 8 17 0 151 205 0 415
AA00228 0 0 0 30 82 0 23

AA00232 26 26 26 607 660 0 264
AA00235 0 5 0 46 73 0 36

AA00238 3 0 3 6 56 0 34
AA00239 3 0 0 0 91

23 36
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FNE BWTAHARZHZEIHFNRE

FEEE =5, ATAZEINEER oA 73k SR8 55 2 0k . SUNTE . SO0E . BT
BRKEHE. BT, Bl STESEAREWITH, Wik T 7MEENAREBHIT AL
VP FE PR . AT TR T SO SL A R B AT R RAE R0 EAT B2 et AT
i B, AR FRWBIOTE NN TR PR T AL, R b, i s R
EXRTMRE AT RS, TR X WS BB R R TP AR, Hk, R4
ﬁﬁﬁﬁ%&TmmS%ﬁﬁﬁmiﬁﬁm@,#fﬁiﬁﬁiﬁﬁﬁﬁ%ﬁﬁﬁéﬁﬁ
HE7s Bea, FAEE K-means XA FHBS H = 732K, K4 TOPSIS #ric 5 AR — 5028
s ICEAT X b, 3 AR ICAE [F] B A b B, IR = GRS v A 2, R I
SRR B0 AN 0 AR AT VI, e DU EE I 7 S AN e B AT e VTR
BARmAWE 67:

] RTE BTN ‘
T

|
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KaRsE | XISBR
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R RINE ETAHPHIITER 2T
REEFERE FE R F T AE R

EIFNTE
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67 FHEEXMESTER

4.1 AREBITNRERES ST

4.1.1 $HEHEHEES
RN REWATONRFEIR AN, FESR RS RSO ES B BN TEF
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RAAS R BT ARRE, (BRI —ENERMTIET RS B R AR, P
AEL DL AR BRAEA R IAT N RIR BRI — MR . ik, I NAE &

count: BEAMTIEF K AEA R BT NIIIKREL,

total _mileage: #AMTHEH ) RS,

count_permileage: LA HFE B AEA R & IAT AKRE, N

count
total _mileage

DA O A SE R I /N (Eeln 0.00002) 5 A FAEESL. 7 ZkT Ak,

fif sy AR BB AL, T qE ik Sy AR SR Al B K 10000 £, B

count _ permileage = count *10000

total _mileage

HHRREG 5 N T DMRFEEAM LA EEME (FFbsid) » 8 7T RGRTTE, 45 X N T 5
SE o AP BINAT SR 10 hEgH,

count _ permileage =

= 10 45 EREVEFAEINES

ik BX
fatigue_drive 99 57 5 0
rapid_speed_change AR
idling_preheat ENESSSUSiE
idling_overtime R B
coast_off KK IEAT
overspeed fEhrs
rapid_road_change AR
drive_safety THEZA

PAE 375 S Ja IR B 45 R A 68:

car_number fatigue drive idling_preheat idling overtime rapid_road_change rapid_speed_change coast_off overspeed

4400001 3 28 2 29 72 0 43
AA00002 27 107 0 30 2047 0 374
AA00004 0 51 0 787 972 0 503
AA00036 0 33 99 691 263 0 263
AAD0O45 0 93 47 90 721 0 270
4400051 0 78 0 173 7338 0 202
AA00032 0 11 23 61 3364 0 476
AA00053 15 103 15 39 4846 0 103
AA00060 13 206 13 167 128 0 347
AAD0061 0 84 42 320 306 0 125
AA00069 0 130 0 60 4309 0 405
AAQ0118 13 62 0 438 Jl4 0 272
AA00125 0 285 0 300 9963 0 712
AA00128 8 45 8 60 2381 0 265

68 FHIEREGRIID R
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412 AFETVERTRAREIAR SR AT

FE— MR G, FREZ I T REAAAEE PR R, FRATIE AR OGS, PIBTRRAE
PR B SR R . Gl RARAR Z (B A BUm B R, M BERH 4B R Z AR AETUAR -
DRI 4 S —NMRRAEFE RIS, A 30 FABAR A DG I R 8, IR B e ELEERE AR PPN 45 SR
RAabR, b TAERE, A 450 M 250 0 SEEe 30 o A [F R AE R AH SR EAT 70 At
FHRMERITH R A R UER 11 Fios:

® 11 BEEXEONE

F5 FD IP 10 RRC RSC co oS
FD 1

IP 0.0535 1

10 -0.0035 0.0672 1

RRC 0.054 0.1538  0.2169 1

RSC 0.1306 0.1788  0.0031 0.2461 1

co -0.0228 -0.0006 -0.0055  0.0296 0.0175 1

0S 0.1526 0.3227 -0.0135  0.1572 0.2834 0.0435 1

K45 7R

FD: J¢ 57 2 5% IP: ANE&#
10: HBKEH RRC: &4%iE
RSC: Sinsuiis CO: E-KIFIT

OS: HE LA

HUAH SR B 45 SR R N R AR 2 (B B AN AL SR AT S, AR S fe K Al T AT K R
PIANRFIEZ [ AR SRR 0.3 AEAETUARIFAE,  Fir LRARGEIZX P 10BN R #EAT

5%,

4.1.3 TBIREENES MG

A B AR AMIAT 75 22 A Y RO PP A 45 RZ PSRRI 22 AN 22 4, D I i R
H k_means RN iE, 2 k=2 5 I REHEIEAT 2 02K, BATBERIKI AR AT, 45
Rk 69 Frow:

%552 T



4 % ey
:{ - ]
et ¢ et
- v *e W o & -_-:}-'_:
Bt gdra™ el - Tl
Mool

10 - s . )
e - ™ '. .. en

-20 1 5 :'.\.-'!',-3;-.’?."
LA '_lf'

69 HHRKLERR
%12 BRI RAIOLE R, BRI LA RIH-E AL R, DI TSR 2
PRHAT TRRAEAL, B OABE RO ORHER P 25N T O ORI ANk D352 O HE 0 0 sk
L IVRFERL R S 1 OB/, AT AT LU A% 0 AT % A 30,
B 1 IF AR R, B RATR W Y AR 4 Fb A —E B A
*® 12 REERNH
T T TG e DL
. -0.2108 -0.2314 -0.0737 -0.2405 -0.3636 0.003 -0.4064 326
. 0.5541 0.6085 0.1938 0.6324 0.9558 -0.008 1.0683 124

WRYE LR ERKIRE, INZREE AT RERAT I 2 7%, PRR SR LE BN 1:2.5, %
38 1) 3 A FRIAR R 22 A Ko

42 AREPITARENETH

AT N2 VR R, 2 R TESR PP P sTiME A, S ECRF R E
FIPEN AR RO AT 22 RS F o Bk, A7 B A R BT MR EE Fa bR g AT L
MR, RGN .

W5 SRR B E R PR B R R — R, WA R 2 0UE 2, FUE AR bs
IR, MZAR bR AR, SO, WIFEAR A MR . (ESRIX R VE R 5 %2
PRI, B AL GE. WEREGE a3 AN 2R B, BRI TR
FWTEXSA RS BAT PRI TR, ZRTER R R R, e E8diEzR
B, BE, BN Z, ASSNEMR, FRSEird 2n, dagitEn, HEM
LABAE o 1 SR SO0 B I i S AR AR 18] I B AE 2, SRR IR st A R 25 3 AT
ONFRPRHEAT FE SV, RN 5 B B AR R R 5 SR P HAUE, fEdkdeatiz b, it
B /N T IE T E I A A AR BRI AL D

420 BB VAN A T A
fEfE R, R RATORF UL M — R, RN, RREERN: Rk, R

53 T



B e PE RO . ARFEIEVE T, W DAM PR o 5% 07 R A (5 2, B EVE S 25 e
PREI, IR, AR BRI BOREBOR, FEAR B ORI, BRI, I R

1. HEbriEfe
B 4E € B AL E n 28008, m ANEtE, BPEEERAERE A 1 fos

xll .le xl/n

X X 7 X
KN - KGR s, 5 E YR A 2 X8 [0,1] ko BBCHVEAL T Xy &
AN 1 SRBEIER § A RYEE, Xy Ron e R . BARMRE 2 20

, Xi,-—mi”{le'ij"”’an}
X ij= .
maX{Xl,-'ij!"'vXn,-}—m'n{le:Xz,-!"'van}

2. SRR R
XPREAZ JE REdE, TR EIERE R ERTEES § NEYE TN 1 R BdEI S

PR E, B EEEY Py HATRAHDN:

o - X'

i Z":X,ij

MBS § AR PERE RS & 3, AT AR R
ej :_ki pijln( pij)

Hrk=1/In(n)>0, s py; =0, Js ¢ impyIn(p;) =0

3. TSR RLE
Kt m DNEIEE BRI @p €0y 0 s BIRER j MBI I MAE AW,

HitE A =0h:
1—ej

m‘ze;

j=1

W;=

AN PR EGERT 450 26805, 7 DMRMERAT R 5E, tHREH 7 AR R BE
® 13 Prn:
* 13 ETHIUERERNE

BT | AREBET | BKEE | BANE | SUNTURGE | KT |
0.073 0.079 0.258 0.084 0.086 0.352 0.068

% 54 T



4.2.2 $HEEWALERE F7i%E-AHP

ESEBAE HInEN “ATHEALE” , B “ITHEALE” W N “REMEEH” |
CHREUTRNT . BT RGN AN AR AR AR ) S PR LA I
ARSI RSBATN, MEMZ gy, miE 70 Prs.

BirE TERRE

AN E EiREEITA EHUTH BRATRZE IR

ST\

SMRRE | | BEWHR | | BKEE | | BABIT| | BR | | 2%

J1
Ll
I

it
N
g
==
&
&

& 70 RBELERoH
NTHRES LR, SHIHAHTEEN:, HEA R,

I 2 T 20 H AR 2 B A B 2 ) DB o o «
1 % %
A=[5 1 %
3 ¥ 1
77 R R R ITCENAT B2 S FAT J9 B A B 2 1 D o o«

1 % 777

¥ 1 3 3 3
B=\¥% % 1 11
v » 1 11

\n xn 1 11

T REANRITTER AT WAR X E A W o«

<y 1]
% 1

5 SR JRAN IR TT 2R 2 R B AN 22 2 AR Xk B AP S W e e«

L % 7771 % %
% 1 333 % %
A R
B.=|# %» 111 X% X%
A S N
% % 555 1 1
% % 555 1 1

HT B ik 2, AFTREIAT Bk . TR N R =AERE, TR DR —

45 55 T



B B, RIS BB Bk, AT R SR
Rt 5 R 5 RZ A R X HENZ 25 e s AR B R, BEAT R IR B HEE, ik 14,
*® 14 ETRXSIHERNE

EfEFITR HEAT N B AN R I ST SHET

0.111 0.556 0.333
IR 57 0.538 0.583 0.304 0.458
SN RRE 0.231 0 0.130 0.069
BT 0.077 0 0.043 0.023
[EERIISSL 0.077 0 0.043 0.023
R IEAT 0.077 0 0.043 0.023
e 0 0.417 0.217 0.304
SARIE 0 0 0.217 0.072

S HF T LA T R E S RN H R E AR IBUE, &8 M BUE ik
15:

* 15 ETRXDHERNESHF
RHEEW | SINBE BETA e ST IR BRE ‘
0.457 0.196 0.030 0.035 0.017 0.132 0.132 ‘

423 B/NREMENE

MBS A R B BAT AR A B 7 = (W, Wy, W,)T R T IE B WAL 5
— SRR RIRUE TG bR S R RO RIS R NG . ik, AL o TRk
RAARE .

Q= i[(yil_ 9i)2 +(Y — yi)z]
=Y, =X-n)(y, = X-m)+ (Y, = X -1)'(y,— X 1)

0
é‘\_Q:O7 ﬁn/%l‘:
on

n=(o+u)l2
@ F1H 53 3R RS IR S a8, OISR E R, X I 5
PEAERE o

424 HRER

HIHIHRRE N AT R SRR 45 Rk 16:

556 7L



* 16 ETRXSTNEGENEDHF

P AW | ARBHEBHN | HKEH | 24E | UNSEGE | BT |
TAOAE | 0.458 0.069 0.023 0.023 0.023 0.304 | 0.072
ZAE | 0.073 0.079 0.258 0.084 0.086 0.352 | 0.068
RARE | 0.266 0.074 0.141 0.054 0.155 0.128 | 0.170

43 RETHEMESERE (TOPSIS) HEIEHER

TOPSIS J&—FiF T % B AR 718, B R % R 5 AR S i B
SKHERE o 25 DA 5 ST S P A T S 78 189 S 2 M T TS BRL % . % FE TOPSIS
VLA T B () B X SRR AR R R, O ELAT AR R — AN WA e A gk, T Y
TOPSIS KA VAR 25017 Ay 22 A I 7 VA,

4.3.1 HEHESERE (TOPSIS)

L. FEERIEVFU i bR B
FEXT 450 71 T DA RBRAT BTG b E, JAVG T WA Z eS8 B r
NHEFEZ

Zy L, Iy
Z Z cee Z
21 22 23
Z=| . S .
Zisog  Zaso2 7 Zas07 )yspes

HF SR IE RN, B0 “RATTIR” IEAS T 2 P 48 b AT AR Y
ML

2. FIINBAr FE AR A

fE£ b, IAMEM TR R ML BRI AT BO 254> 52 AT R Ak A AL 2t
T Vs, IR D IR A E AT TR S, RARE TSN ENE
W= W, Wy, Wo I, FRRRIE Z A AT 2 1 LR A BUE R W

0 W2 0
W= . : . .
0 0 - w),

FEA B R T R AL, B AT B4 B DALV 0 S5 b A F

57 I




F=z-W

W Z1,1 W, Z1,2 W Z1,7
WiZ,4 Wolyp, oo WiZys
WiZgson Wolgsoo 0 Wilyso 450x7
Hep, f,=w,-z,,i=12,,450;j=12,7
3. M IE th EAE R

W FIBGTA R RE F L 3B 7 SIRRAIC N f, W ), mASEERAE
ffET =000 T SRAR R B =1, 6, £ BRI, T ImBPE I fabs
HEF, JUERAMERR, BEHZ MR ATE 1 Z R W R T RIS A 2 4. i, f—71
R/ MENERAR, BRKE NS

4. TFELBFEAS I A7 PR AR AR K PR

TR, KRR e S IE O A R RS, T

:
8=\ |2 (- 1) =127
j=1

7

8 = 2= =127

j=1
5. THEAEA R FE IR
X TRAFEAR, THEAERNERE R,
C =S"/(S" +S"),i=12,--450
TATFEW W, C MBUETEREIA0, 1], Bl s -5 -
L S, = O(ZZEMREAR TS Jy it

‘ &,yzmﬁimﬁxﬁ%%%%)

FXHZIL RO, W e A 5 IR B A, SRR R, AT
R o ARG FEA L MO B B e R BN, A4 e B e BOR R T2, 15
B ED A AT B TR0

432 ERWEBRSHT

FATIET TOPSIS 5y, B FMH7 M End R (Bl R IR EIRRH 3)
EoamE 71, '/ 72:

558 T



ADO00083 38

AAD0002 94
ADO0053 125
AF00098 127
ADO00013 138
AF00131 152
ADQ0003 242
AF00373 274
ABO000G 275
ADQ0419 383
B 71 10 MENZEMHZ 72 RELHRRR

HH 126 WHEMAMCAA %A, HAR 324 WEMMC N e, TSP A 2 & 44
BT o5 Legl i & B, AR R

1t TOPSIS By, f fi — 0 75 B0 AN 4230 B R, IX R A RE TR AR AT — 4028,
WE EN S AT N RS2 4. B2, FERAS IR S e BER BAETE, BiEE
A2 B, Toik AR 132 M AEfh, XAERR 25 T RERYE 7 N R W AT RRIER)
CRERUE, S ERBAT 2RI R .

Tk, BRI BRI 7, @i B o AT R A BAE R R R IR C, .

R 4.1 1, ROV 7R — 0 2Ry, SRR — Ml
B2, meARIE SR TP REAAR S AL R, AR, BARZEN T
BATRIIET 02 1) K-means 535, 53] 7 “FERBMLE R WAFEREEASHE 258 124
A 326,

BT RIS, AT, R R EE REFEGE T REREER, WAzt
BIFEENAEDLR, STt BATABASAN IR FRC,, &R, 4C, =096,
SRR i RARLE R, Wk 17,

%&£ 17 Cs H{EER

F R R R

& 94

42K HAR 11 120:330 126:324 139:311 160:290
6:334

%%, BAE A B A, 1538 7 rRER . & 73 /& 450 2R A B
RBAT KA 2 2 DL

e LI L\
73 TEREZHERAW
18 NEARWIER 45 R IR

5 50 T



%< 18 TOPSIS EBAER AR B RLERHIXTEE

TR TR Ci ARG R
AA00001 0.997125 0
AA00002 0.874787 1
AA00004 0.965082 1
AA00036 0.979013 1
AA00045 0.979362 0
AA00051 0.820137 1
AA00052 0.915047 1
AA00055 0.880128 1
AA00060 0.985877 1
AA00061 0.987642 0

HiZ RS A, RATH k means FIFFRAR SUEVTE (Topsis) WFP Ak, X JHAL
PEIHEATRRE, AR ET R N TE—WERNITE %4 (drive_safety) 52| FbRIC. P
FIAEARIC R ELR AN R 19 FioR:

* 19 AMRCHRERLEE

Topsis k means 0 1
0 295 29
1 48 78

Hov, R FRARL, PRBSLA FRREAECN 373 4, bRIE AR RIREARCN 77 4.
4.4 TP R EIE

4.4.1 BRI E

R T2 77T DA BEAR AT E L e, BATH A BAR AR bR AH R 2
A EHD 373 MR —AN 50288, BT ISR 70 2888 00 AT iRl DL R & 1A 2 g B 2240
FHAh o 28%, @it T EIEE Y max_depth. min_impurity_split. max_leaf nodes LA
min_samples_leaf 1 74 7R
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\
I
W
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0300 s | "\
\
o8 v I\
Z fom
o

%475 0ss
asaso
054
asazs
£ asace gom
H H
asars
092
asms0
asazs 091
O S S S T A T 13
max_seprn

.
; 0B L] ‘ R
as2s |‘
|
- |
.  —
: . . pa— L e
™ nod in_impurity_split min_samples leaf

& 74 E5EE

gi b, wiE, SRR IR 20 Fix:
% 20 SHMMBURSHEVE

¥ =94 BUE
max_depth b NED 6
min_impurity_split /NIl A4l 0.1

B S 28
M AR RMEARSL 11

max_leaf nodes
min_samples_leaf

442 PRWITEESERDM

T TN GRiT B P Sy, FATT ChRyE AR AR AT T, FHU0 &5 SR 3 i Ve v R ) T 2,
mE 21 i

%= 21

MIXERBVR B

Predict_safe

Predict_not safe

Actual_safe

62

7

Actual not safe

2

19

M T, B EERR N 0.969, HEZ K 0.904, f{EHH 0.809, K iz
TR T BRIV RE S1 o IR YL b 43 28288 10 55 — L S T ol b Lh s, RIS
MFN B A B, wE 75 B/ 76, TESHE RS T IRATEIENF .

overspeed = 212.0

gini = 0.364
samples = 360

value = [274, 86] K_means topsis predict
class = not safe
o a1 a1
o a1 a1
o a1 a1
o a1 a1
o a1 a1
o a1 a1
o a1 a1
o a1 a1
a1 o a1
o a1 o
o a1 a1
o a1 a1
o a1 a1
a1 o o
gini = 0.426 a1 o o

samples = 13
value = [4, 9]
class = safe

76 REFHEMNIER & 75 MAERBT
MR S SR B RN, T DL S DR SRR A O & MR AT R o R R e, B9 2R 1)
BRI (GinD) H/b, FROAGE R, HIORWET BIRE, SUNSURERIE. X
%61 7



HIRAT F WAL, BEAT NAT EL B R K, A5 57 25 3 S0 S ko .
T H Al — LR AE, Sl KT BN B B 0 55 LUK, AT IR 1) 2 4
R Z M AH LG T BT LNMRIEENMT 2

3L 4.3 (1) TOPSIS VAR RIMUERRET R, &R 77 DT L 2 Y
AN —F), B, FTRUEE 4.4 SRR PPN BN — B IR, RSB HE S 2
R o

BETHRENTTA, BT~ & R T B IR M AT Rk, XM
Fh 7 RO ST RAF IREA, & TS5 R RKE 735 Topsis J7i2bnic 45 RAH A . AT LA
NNV FIARIC /775, Topsis IR LT, [FIE) Topsis Reo 25 HAH N B9AT 45 22 a1
£33

4.5 KE/NG

A8 S5 TSR S WSS A T B E HEAT RS, TR 5 S AW
FORR Z MPEM SRR s Fovk, HRAR BLAE R A7k TOPSIS I P BB AT e , IF
TERLIHE _EATE SO QAT 2 A 0 . BB, FoA T3 K-means %S0 HE4THLI% 3
433K, ¥ TOPSIS FFig SHHLES — A8 IARITHEAT R EG, 36 bR e A ) (0 MR A bR B
3, YNGR SRR, R I S5 (R S B R AT VA, B AR
17 K AN T HOROHR AT 22 A VR . B 4 VA 45 S48 575 M I 1 3.
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BHE ZATNMENERSSEETNRE

SR =MV R A b, SREHBEm PN Za. BERATRE, & aARR
RN SIEHCORDLEEE O, B 56, NI e BT T AT B L N ER G T TR bR R &
Hix, SEHNERNEE, WRGEEIHEEA,

51 Satrristnik KRR

ESB =5, RATCLATEIF T RBFN BB B NFAT AR iR b, &
I SIHTH O 2 45 HH 00 1R OB L 11 S M JRHIL I 9 T 2 0 42 O B R S0
[FIRTHIRE 147 % R AR EEAR AR LU B R B

5.1.1 REIREIRIR

(1) B 1 RS AE 4

IHTE R G EHE, FRATKIL “relative_humidity” A1 “precipitation” X A~ fE AT
HERZHRE, ZLG U RIMILBRZRIT T 89.8%F 90.1%. H T XA EIEB KR &
T 50%, FrLAFRAII S RO AN JE

Wk, FATRIL “wind_direction” F1 “wind_power” iX A J@ A7 7E 57 B E 5K
bR CHME . ERANEIRE T, FAEMS I “wind_direction” 1 “wind_power” {H
N “nan % nan” , TR ES{E R B XWEHRE, R 77. X TFXESBIET, BT
BAZ, NTEEAREN 1%, FRATEPEMH BRI 5 4000 11

1 |province prefecture_city county  wind_directiol-T wind_power high_temg low_temp conditions record_date
15384/ 3#5T B B naniknan nan&knan 34°C 26°C Zr 18/8/2018
15385/ #5T SR e nani&nan naniEnan 34°C 25°C EZn 18/8/2018
15386/ 45T B zvE nanknan nanknan 35°C 24°C Zr 18/8/2018
15387/ #15T 0| =E nan#nan nan#nan 34°C 26°C Eony 18/8/2018
15403 #5T foeees foeees nanknan nanknan 34°C 26°C Zr 18/8/2018
15404/ #3T Ty BE nannan naninan 34C 26°C £ 18/8/2018
15405/ #5T foeees rE nanknan nanknan 34°C 26°C Zr 18/8/2018
15461 |#3T Ty #E nannan naninan 34C 25°C £ 18/8/2018
15462 | #3T feeees I nanknan nan¥tnan 34°C 25°C P 18/8/2018
15478/ #f3T K MK nan¥nan nan¥:nan 36°C 25°C EMWER  18/8/2018
15479 #3T K pe4=] naniknan naninan 34°C 25°C EEREFA 18/8/2018
15480/ #3T 7K pi nan¥nan nan¥:nan 35°C 25°C EMWER  18/8/2018
15481 #3T K £ nant&nan naninan 35°C 24°C EEREFA 18/8/2018
15482/ #f5T MK &H nan¥tnan nan¥:nan 34°C 25°C EMWER  18/8/2018
15483 #3T 7K =l naniknan naninan 35°C 25°C EEREFA 18/8/2018
15484/ #5T K Rt nani&nan nan¥tnan 32°C 23°C EMWER  18/8/2018
157573175 ET ET naniknan naninan 33°C 27°C IIREEZ S 18/8/2018
15758317 EI FHH nank&nan nandnan 33°C 27°C IEEER 18/8/2018

77 REHBIBRHOREE

(2) RAFFERIFR I

H AT R B 7 I — B, HARREAE T “wind_direction” J& 41
K2, Al LS, BN MO TURESE U i S 7 X — Jg e, 42
B “wind_power” . “conditions” . “high temp” Al “low _temp” iXVY4>J@ k.
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IRIEEF 410 K A 2 5 B AT Wb B A AT B, A 4R tH LR R 4 17 B (X0,
Fhn Ext s E e (RTRESE. A HEEE) , a4 H R8s hiFT L.
W BERZE UL I 21 1) B A 08 70 R A7 BIA R R AS o BT — 2R DL G 2 ) SR AR A7 A
KREHEEE, P AFXTULECH R RT £ EH . 545 2R A R R B R 5

R - VLI R ) SR BB — 3R, TR mT LUK B B ) “wind_power”
PLJ “conditions” J&PEFTELE MR LA R REIRER D> T2, X TG
LR TAE.

(3) RHER 734

1. “wind power” J&4: 0 Hr

LA, AT I wind_power” J& 14 R A5 =248, 0 b IRATTAR 4 HARSR 1 R 2 5k
JEge IR I EUE, J7 R 23R AL B . HON NG RNk 22 ok

= 22 REBEMERNXFR

M2 @ VAR Xof VA AE
<3 % 1
1-2 2% 15
3-4 2 35
4-5 2 4.5
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)t TR T B RRZRIME R &, AT LR, SRCABIRERE, W&l 80

A % Project | Drive Road | Weather
FIEE (P) D) (R) (W)
Pr?g,‘;‘“ 21 3 12
D(r[';:'_e 21 11
Wi@%‘er 12 9 7

80 FIHTXERE
123 TR ) 2 12 il JE VR DU TR] R R BRSO, X 4% /2 % e 3R 2 TR R SR I Lt LA R
[ IR AR TR . AREIX 8 IR A T LATS HH 70 2 2 R R 1 4 B R R
b)Y RE RN AE R, i 81 CHeT- Py iy AT RE B, A B PR ) BV 3R 1S )0 — AL RFAE
o) EEAE, SNBSS LLRCT LA #2 FH ANP 15 T A ——SuperDesicion
S, X EEEBEA RS

D1 D2 D3 D4 Do Do D7 P1 pz P3 R1 W1 W2 W3 W4
D1 0 0.8 066667 053961 0 1] 0 0.35428 035428 035428 062501 049633 0 1 0
D2 0 0 033333 029696 0 0 0 023993 023993 023983 0 0 0 0 0
D3 053961 0 0 0.16342 0 0 0 0.15865 015865 015865 0.23849 023595 0 0 0
D4 029696 02 0 0 0 0 0 010362 010362 010362 01365 015285 0 0 0
D5 0.16342 0 0 0 0 0 0 0.06757 006757 006757 0 0 0 0 0
D6 0 0 0 0 0 1] 0.04477 | 0.04477 0.04477 1] 0.0688 0 0 0.66667
D7 0 0 0 0 0 1 0 003118 003118 003118 0 0.04607 0 0 0.33333
P1 063693 063698 0636898 063698 063695 063698 063698 0 0 0 063698 063693 063698 063698 063698
P2 010473 010473 010473 010473 010473 010473 010473 0 0 0 010473 | 010473 010473 010473 010473
P3 025829 025829 025829 025829 025829 025829 025829 0 0 0 025829 025829 (025829 025829 025829
R1 0 0 0 0 0 1] 0 1 1 1 1] 1] 0 0 0
W1 0 0 0 0 0 0 0 0.54244 | 054244 054244 0 0 0.68334 08 1
W2 0 0 0 0 0 0 0 0.08542 008542 0.08542 0 0 0 0 0
W3 0 0 0 0 0 0 0 (015885 015885 015885 0 (033333 011685 02 0
Ww4a 0 0 0 0 0 0 0 021329 021329 021329 0 066667 0199381 0 0
81 RIMBEBLEE
OVTFEMBGERERE, W 82:
D1 D2 D3 D4 D5 D6 D7 P1 P2 P3 R1 Wil W2 W3 W4
D1 0 0.19999 0.16665 0.13489 0 0 0 0.25886 025886 025886 (0.15624 0.12819 0 0.25827 0
D2 0 0 0.08333 0.07423 0 0 0 0.1753 0.1753 0.1753 0 0 0 0 0
D3 0.13489 0 0 0.04085 0 0 0 0.11592 011592 011592 005962 0.06094 0 0 0
D4 0.07423 0.05 0 0 0 0 0 0.07571 007571 0.07571 0.03412 0.03948 0 0 0
D5 0.04085 0 0 1] 1] 0 0 0.04937 0.04937 0.04937 0 0 0 1] 0
D6 0 0 0 0 0 0 0 0.03271  0.03271 0.03271 0 0.01777 0 0.17218
D7 0 0 0 1] 1] 0.24998 0 0.02278 0.02278 0.02278 0 0.0119 0 1] 0.08609
P1 047775 047775 047775 047775 063698 047775 0.63698 0 0 0 047775 0.40576 054704 040576 0.40576
P2 0.07855 0.07855 0.07855 0.07855 0.10473 0.07855 0.10473 0 0 0 0.07855 0.06671 0.08994 006671 0.06671
P3 0.19372 019372 019372 019372 0.25829 0.19372 0.25829 0 0 0 0.19372 0.16453  0.22182 0.16453 0.16453
R1 0 0 0 0 0 0 0 0.08086 0.08096 0.08096 0 0 0 0 0
W1 0 0.1022 0.1022 0.1022 0 0 0.09648 0.08378 0.10473
W2 0 0 0 0 0 0 0 0.01609 0.01609 0.01609 0 0 0 0 0
W3 0 0 0 0 0 0 0 0.02993  0.02993 0.02993 0 0.03491 @ 0.0165 0.02095 0
W4 0 0 0 0 0 0 0 0.04018 = 0.04018 0.04018 0 0.06982 @ 0.02821 0 0

82 N#LEBRERE
AT EIEPR RN EMZEAEAE, WK 83, 84:

69 T



s Super Decisions Main Window: NAP.mod: Priorities — O <
Here are the priorities.
[ 1con Name | [Nermalized by Cluster [ Limiting
|No lcon| D1(Fatigle) | 0.36934 [0.164149
Mo Icon| D2(OverSpeed) | 0.19314 |o.08s5838
INo Icon|  D3(Accerlate) | 0.17802 [oo79118
’m D4(RoadChange) | 0.11726 |o.052117
|No icen|  Ds(dling) | 0.06285 [0.027932
INo lcon|  D6(Coast) I 0.04164 [o-018505
INo Icon| D7(Overtime) | 0.03776 [oo16784
No lcon|  P1(Safety) | 0.63698 [0.273890
INo Icon|  P2(Efficiency) [ 0.10473 [o-045020
INo lcon|  P3(Energy) I 0.25829 [o117061
No lcon|  Ri(Twist) | 1.00000 [0.034810
No lcon| W1(WeatherType) | 0.52933 |o.0480456
INo Icon|  W2eWind) | 0.07624 [o-006220
’m W3(HighTemperature) | 0.16496 |0.014973
|No lcon | W4(LowTemperature) | 0.22947 |o.020828
Okay | Copy Values I
E 83 #EIRHNEF/HINE
ms New synthesis for: Super Decisions Main Window: NA... — O *
Here are the overall synthesized priorities for the o
alternatives. You synthesized from the network Super
Decisions Main Window: NAP.mod
| Name | Graphic Ideals Normals| Raw
P1(safety) I (1.000000 | 0.636982 | 0.273890
P2(Efficiency) [ ] 0.164409| 0.104725 [0.045030
P3(Energy) I 10.405494| 0.258292 [0.111061
Okay | Copy Values | ~

& 84 IBITHILEINE

53 SRS
A AT S R S AR BRI R R I e RO, T 37 3 L
AVKFIE, PRG54 = S R B AT I EAVRE, —3% 12 MISIE. S % RITER 4,
BOERRE, B T —AMTE RS NG A TRIRbR A R
RIS B, ARFR I & RACE AT DLE H, S5 20, M. AU,

ST RGN AT R R T BCE SOR I MRS, XRS5 IATH X
WURGEATT o M T 224, HE. AKX =AT7H, RIEFRRI LA PR S R T LU H,

%570 7



A& MR ERE PR A &R, SIEMREERRIIERIT %4, MR, &A
AR

B e LA R E VL K R 5 SR D B VAT R e VPO AR R, R A
RFALE B 2 T -E B AT N IRAE, AONZRE B RS RIRAAEBRCROUG 1 12 MRFIE, X
FERL AT LS 2UBRA A B (AT G- 2 3 VI Fabn iR &R

L



=

ICNEHA

AN X B s LA 5 2 PR B AN RSN (I SVE M AT R % 2 R YRS S PP A

B, BATR R G s R A R E B E R AT T b, AR RYERDE 1A
[F PR AL PR SRS, AT e 4 T SRR NI (O SR O, R 5000 P S 4

ok, BATH BT B AR A B B AT NS BREAT 1 VRGN AT AN SR, s 2R
ITREER LG ATREAE . CPIATRORE . AR SN SRR I LA . IR AL T BO
MR A R BEAT T A A R o

ZJa &MHiﬁﬁ%ﬁﬁ¢%T§ ST N, BRI GT AR . 2N, S
L BT KA. IR SURIESE, EAL 7RI E SCRUA RIS, SR iE
EZL DSy ST AN AP s %m&%r

FESS AN R 34T B 2EAL b, AT A PR T 9208 7 MOARFAETAUE, #
AT 450 A TR AERE, JRMEH] TOPSIS 5%, X EMpAT 22 AT 7 hrid, Ik
R ERAT B et RN K-means JRERFLIDON G 70 K52 0 1 s A Fi
T, WA T ZET M,

B, WANGAEHELE. B MMRER R, Wil ANP SAA2] 7 A FTEREIAR
H, RAE T RIS e s AT

T2 5



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

S22 3R

pyx61198.GIS ®H Lk -/ — &g 8, mfuMm, EERAD— 8
[EB/OL].https://blog.csdn.net/pyx6119822/article/details/52298037,2016-08-24.

TR EE T EEEh A A B B e H S AT 9 R BOR B 7T [D]. AL B AR R AR @ K
%#.,2015.

Ann Williamson. Review of on-road driver fatigue monitoning devices[C].NSW Injury
Risk Management Research Centre University of New South Wales April 07nd 2002.
CJI37-2012, 35 117 J& ¢ T2 B2 vH MEVE [S]. Ab 5t mp Ao N R E A B A 2 3 st
#,2016.

Mmooz W= Wmoo= . i ® R E M Ik
[EB/OL].https://wenku.baidu.com/view/de9d0b31580216fc700afd2d.html,218-06-26.
Y . A .Python It ok Hf 5E v 5
[EB/OL].https://blog.csdn.net/weixin_40450867/article/details/81226705,2018-07-26.
e W O % 10LAHP  Z &k o Mt E Ok M O R #OFE
[EB/OL].https://wenku.baidu.com/view/dc752f4ceffdc8d376ecacaad1f34693daef1098.
html,218-08-13.

zhangyue lala. 7 A fifk % TOPSIS P fir
[EB/OL].https://blog.csdn.net/zhangyue lala/article/details/70149388,2017-04-13.
Weilai0131. Fi  SuperDecision #F 47 W 2% 2 X 43 #t i B H 3£ 5 [EB/OL].
https://wenku.baidu.com/view/84a98622360cbalaa911dad5.html,2018-07-01

I3





