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1. W

ESRH2 NSIE RSt AIESHA 2 2HZ €0t UL 0= =& unserd&e= (NHTSA
National Highway Traffic Safety Administration)2l =SHEZAHE (NCSA: National Center for
Statistics and Analysis)til 22X, ES2E2Z Qo4 2018E0 775H0| AILoIRLH, ES
0= S20IAM XXl AFDHIE2 2.1%E XHKXISHCH (NCSA, 2019), 20153 XtEALD
DMU T2H 1.4%F ES2H0 28 A0ICH (NCSA, 2017). 2Lt 0lds SH=X= 2F
Ol 2/=st 20IH, E8282 FHE WUAEIS AO0ILH 0= 2 TSt 22 =2 20t Xt

E00IEHHE = AMGHEH, 0= wsSANMNSKES= (AAAFTS: American Automobile Association
Foundation for Traffic Safety) E8&& 0 H2E IO AtC HIE£S &ESHI| fol Chest Jol
=2 SEXCZ NS0, 0= LSS HEsle E28230| YA At 21%E XHXISHCHD
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2lE2 A2 EfYdsS HFotn UL A N5z AP DTz 2 (SHRP2: The Strategic

Highway Research Program 2)2 X AZE & o3 (NDS: Naturalistic Driving Study)E Eadll, 6
oF )

N =0IA 3,400 B Ol&te] 2H X HOGHH, 5 8B O Ol& 2l 20l CHEH AIHIE OIOIEE &6t
RLCH. (Virginia Tech Transportation Institute, 2020). SHRP2 NDS HIOIEHHIOIA N = Xt HE=2F 2™
Aol Hd=2 LEst 502 oIt Ze& 0 UL 2HENE &6t Jtilet T2 IOt 2 X 852t
22 ZYASH U 0/ HIOIHE 40 BYH, 2301 5=, &(%) S L= PAD 280 oM &
g2 0X=XE AZE0l s = UCL 02 <o &M SHRP2 NDS HIOIEHHIOIAE &8I & It
Xel JH && LneldS A7 NLGIJACH ol Z2HMEEZE 2ol S2HMoiZ Ex L AHAE +=361I|
FIst [Hetol & Z2MA = 73 HEe 2nels0l HoEth ® B o522 S48 2
= 2L HSE REE £ U= A HE 22 I 01 HOIHE MBIIA2H, & HM 2oel
2 &30 2HE Hel N9y S 2dXLS €= HIOXL HOoIEHE ArE5HRLH

2. E8 2EXN S=2

S 272 ("epochs”)lIA S T= Z(#) S H2&E 28 &4OO0HY JIEFHE /s 2
HME OB =522 FEUCH. 2™ =49 8 HE= “Drowsy, sleepy, asleep, fatigued” Ol
Of 8= "UH& XeF 2L =0 L= OI2go s AFE 20/HU 28 S0 &H=2 &0 £
o 28 &s01 MoECH"(VTTI, 2015) OICH. HREE 28 HUHQAZAN E282=2 LiEtLlE 58912
1=l epochs?t ES2Z Qs Hust 2& FO RAJE e 200002 FItE el J|& epochsgE =
SOt £E8 T2 ZFGH| <o, 22 M go 2400t £8 2EX S=2 (ORD) Z2EESE A
80ot0 (Wierwille & Ellsworth, 1994; Wiegand et al., 2009). 789 JH2l epoch HICIRE ZE L.
ORD Z2EZ2 XNHHo 2o E30 Uis 2N MAX, 2= € ¥ £3 2M#SH st H
IS ZEotn UALH, E38 AES I8 A=ld0l J= =75 HM3B&C. (Wiegand et al., 2009) £&
HICIRS &2 & HolHZ CotH, HRAES EZEO epochsll HilMe 22E Y & = oA
ULCH ZUH2Z 741 (94%)2 epochsIt RXIE D EOF ZQUCH 0 ZZNEE= S o ES2H MY
2dN2E HAEE st A=FE (“ground truth”)2 Ml JtXl ORD S22 EZ2 AMEoIRCH (el
&0l =D DYE ORD Z2EZE2 ME0IH 43Xz E32ME HELIM, REGD & = U
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Yaw rate

1 25th percentile of all subsequences

the rate of change around the

of gyro_z_25%. Gyro_z_25% is the 25th percentile of yaw
yaw axis (or the rotation of the car around the z axis).

rate,
2

25th
rate,

percentile of all subsequences
the rate of change around the

of gyro_z_75%. Gyro_z_75% is the 75th percentile of yaw
yaw axis.

75th
rate,

percentile of all subsequences
the rate of change around the

of gyro_z_25%. Gyro_z_25% is the 25th percentile of yaw
yaw axis.

75th percentile of all subseguences

of gyro_z_75%. Gyro_z_75% is the 75th percentile of yaw

rate, the rate of change around the yaw axis.
Position (deviation from center of lane)

25th percentile of all subsequences of lanepos_25%
position.

25th percentile of all subsequences of lanepos_75%
position.

75th percentile of all subsequences of lanepos_25%
position.

8 75th percentile of all subsequences of lanepos_75%
position.

Lane Departures
9 \ The number of lane departures.
Slope of Lane Position

10 25th percentile across all subseguences of the slope of lane position. Slope of lane position is a
measure of the change in lane position across a subsequence.

11 75th percentile across all subsequences of the slope of lane position. Slope of lane position is a
measure of the change in lane position across a subseguence.

Trip Start Time and Duration
12 | The 3—hour time bin at the start of the trip.
13 | Trip duration at the start of epoch.

. Lanepos_25% is the 25th percentile of lane

. Lanepos_75% is the 75th percentile of lane

7 . Lanepos_25% is the 25th percentile of lane

. Lanepos_75% is the 75th percentile of lane
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Scikit-learn 2t0lEBdicle= 2229 2 EH4=2 MUAEC ZSREE BHESHH. AUEC ESEsE A2
bl =CF

ORD Threshold = 50

AJDXES 1/39 epochsES HAE FHOZ HH=D 20289 d=sS HIISCH {9 40tK E
2l J|et stEU A (learnen) S0 extra tree & Xk (classifier)2F ORD 2 HIXI 5001 HolAMe E2S&d

EF0 CHoll =lno dsXIJt Lh2tCh

HAE HHs HSoiRES M, 3AAE2 H2%2 &2 confusion matrix& 2 UL+ Confusion Matrix=
22|S0| SHIEH ES2FS AEE £ UAS2 20 =10 UL T2tA, ORD YAHXIE 5022 AIE
SIFS [, ORD &E=2=2 &M epochsIt 50 = 1 0la0] ES2Z2 2tFECH 018 2579 &S LIEf
L= HEA2H 4 (The Mattews Correlation Coefficient: MCC)= 0.250ICt. CtE &2tAH =2 201, 0
Ol A2 OF 10 101 Xt -10/H SLXIO0ICH 23 AZHSE 0.252 &t

<HE2. Confusion Matrix With ORD Threshold of 50>

Algorithm Classification
False True
) False 16 38
ORD Rating Troe 5 30

gDNeSH e 24D X2 =4 (Receiver operating characteristics: ROC) =24A 0| CHatd AUC
(area under the curve)= 1¥ AL 2tFs E2S80|1D 0.5 AL, s Jis40| JA= 210ICH ORD
C gt2 0.72 UL
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ORD Threshold = 70

0] 2L, ORD E#JF 70 £= Bl 2 "R, B0 HAHe “ES8"2=0F HFE0. QoA =6 4
el Egl |t i*%[Hé*(learner) Z 0l A gradient boosting & & AH(classifier)Jt JI& £2 455 LU
EFLH RACH.

HAE ZHSE NMNZ23IFE M, APXNES E3 22 confusion matrix® L AL HS A2 HZ2=(MCC)
= 0.332=2 HoICH. AUC gt2 0.76 OIAULE.
<HE3. Confusion Matrix With ORD Threshold of 70>
Algorithm Classification
False True
) False 6 13
ORD Rating
True 6 118
ORD &=£=J 700|HLI OHR &3S
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