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Exploring Traffic Characteristics and Behaviors Analysis
at Unsignalized Intersections Using Trajectory Data
Student: Jun-De Chen Advisor: Ka Io Wong
Department of Transportation and Logistics Management

National Yang Ming Chiao Tung University

Abstract

Unsignalized intersections play a significant role in the domestic transportation
network. Due to the absence of traffic signal control and the complexity of traffic flow,
these intersections encounter issues related to safety and efficiency. According to
statistics from the Ministry of Transportation, in the year 2022, nearly 376,000 traffic
accidents occurred in Taiwan, with approximately 213,000 of these incidents
transpiring at intersections. Within intersection-related accidents, 47% took place at
unsignalized intersections, underscoring the noteworthy safety concerns associated
with these intersections. Nonetheless, there has been limited research on unsignalized
intersections, potentially stemming from the complexity of traffic flow and the
challenges in collecting traffic characteristics data, making quantitative analysis

difficult for subsequent studies.

In recent years, with the rapid advancement of unmanned aerial vehicles (UAVs)
and the improvement of image recognition and tracking technologies, an increasing
number of studies have utilized UAV-captured traffic trajectory data for analyzing
traffic characteristics and behaviors. In comparison to traditional methods of collecting
traffic data, trajectory data not only offer temporal insights into traffic patterns but also
provide spatial information, allowing for a more comprehensive exploration of
variations in traffic characteristics at different locations on the road. Therefore, in order
to quantitatively assess the traffic characteristics of unsignalized intersections, this
research uses traffic trajectory data collected by UAVs and thoroughly investigate the
resultant traffic patterns and behaviors. The trajectory data, with its high fidelity, allows
for the generation of various traffic characteristics for each time frame, including
position, speed, acceleration, and vehicle trajectory paths. Additionally, risk-related and
unsafe driving behaviors, such as speeding, crossing double yellow lines, abrupt

deceleration, and two-vehicle conflicts, can be computed based on set criteria.



This study conducted exploration at both an unsignalized intersection featuring a
separation between the main and side roads, and an unsignalized intersection where the
main and side roads are not separated, to explore the generation of traffic characteristics
and behaviors. The results demonstrate that at the unsignalized intersection featuring a
separation between the main and side roads, the average speeds for motorcycles and
cars on the main road were in the ranges of 7.7 to 9.3 m/s and 6.4 to 6.9 m/s, respectively,
while the average speeds on the side road could not be estimated due to limited sample
size. At the unsignalized intersection where the main and side roads are not separated,
the average speeds for motorcycles and cars were in the ranges of 4.3 to 6.8 m/s and
2.9 to 5.5 m/s, respectively, with motorcycles generally exhibiting higher speeds.
Furthermore, based on the right-of-way of the intersection entry direction, the roads
were categorized into main road, side road, and undivided main and side road. The
proportions of vehicles involved in six unsafe behaviors were investigated. The results
revealed that among these three categories, the proportion of vehicles involved in not
slowing down while passing through the intersection ranked among the top two in each
category. Additionally, the proportion of vehicles involved in at least one unsafe
behavior exceeded 70% in all three categories, highlighting the significant safety

concerns at unsignalized intersections.

The outcomes of this research provide valuable insights for traffic data collection
and analysis in the fields of traffic engineering and traffic safety management.
Furthermore, it addresses a research gap in the domestic context regarding the
investigation of traffic characteristics and behaviors at unsignalized intersections using

trajectory data.
Keywords: Unmanned Aerial Vehicle (UAV), Vehicle Trajectory Data,

Unsignalized Intersection, Traffic Characteristics, Behaviors of Stopping and
Yielding, Traffic Conflict
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TR kR R ARZE L (2023)
Bl 21 r &S 3T 3 H

A7 8 R B g e R S SRR T R R B
HEGE G - AT & T AR T AT TR 2 B TR A B
7 L f"} gk 4 A ERE ¥ & £ (2020):F * ECC ( Enhanced Correlation
Coefficient) F? ¥& PR, AL » 52 Mask RCNNFR § ¥ & e
%ﬁﬁﬁl Ymﬂﬁiﬁﬁ‘?ﬁﬁﬁﬁém’#éﬁﬁﬁﬁﬁﬂmTﬁﬁ
e iﬁf'fé EHO 7D RO 0 4o Bl 2.2 ffar e """%ﬁ = ‘(2022)*71:"?
YOLOV4 & {7 82 thgFas 1 B~ iF 4 @ * e YOLOV3 % Tﬁ_ H e R -
P RE Bt eaniBEEs T L % SE 7R B -

wiare 0 ATAS KRS Gy SRTEHGE

L] ﬁj}_ R E | | LP{IELXMM
¥ 4 _
- A e ﬁ"}; i | RS [
i © Mask R-CNN * '
o B YOLOv3#; &
ANT3E Ham
hxm | mERE

TR KR RS ® 4 (2020)
B 2.2 & 48 fokgmin iz
G B FCR R TR B G B OB i TR 2
H* '#‘ g /’Z'\

Rene 7 2 W NGSIM (US Department of Transportation, 2008) ~ 4¢ B
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7R i 2 gz 2 e highD (Krajewski et al., 2018) FA B 22 4 7 g & = o
(Bock et al., 2020)F AL & > 426 F 245 § mmﬁ,ﬁ‘A¢1 AT T
2 inD shipupt TR FRELE w4 e R en s d B ilgRRa

212 RBFTR L 2R

P AL AT R D LR R L R R
EABHEIPEZRPFTR TR A A BN Y - KR RRFHE 4P
BB REY A e BT A TR A R UL T 2 3 L5

R HE 2 FIRPTHRT R N ST S ek - IR TR T
%zkmp;gﬁagﬁ@*ouaa@mm%@éﬂﬁﬁm?#%&ﬁﬁﬁp
TR S BARP TR MM hE R T ORI R ¢ L E R
R cn R A MR F R A e A KT L] R TR A i
B

FoEFTERY aBR 2 TR S REE Y TR AT
447 o Zhao and Sartipi (2022)#% * 7 inD FALE ¢ Gz \i—@ﬁig?]ﬁ R o fﬁé H
FEFE 2P st g kR e P B 7R ¥ B end @ ¥ LRME AT
# 3 »xendicdy o Yang and Chung (2012): * 1 NGSIM = F# ;n*%ii@ gL T R
il /v\’f‘r#*”‘?i BFrgd mE R A AR S SRR BT L HEEF
R AR YT @ * 2 f 5 4#k o Hou and Mahmassani (2014)* i
NGSIM FHE# Affl » A B R%RFEI R R o i P ed mF i a 4
A@wﬁﬁ %ﬂ’ﬁ*%%Tﬁﬁﬁﬁ%ﬁm%ﬂwﬁ@*%ﬁ W AREE -
FIp il a i AUE AT & (2022 ~ 2023)iF * B v qpikL P TR 22 - i
FERAFTL S EF LU FRAFTHEEAFT LA REET  FTHET DX
Mo Rk ¢ 26 & TRAFER - LEEFR PRI RCBREFRE -
B FLY2022)8E * o B ePBLAR ¢ chuit TR B N ATPUR TR Rt P L 8
3R e R BT RS § MR F e A - s
(2022) R E A * & oE C AR 0 RRIRERS POT = 24 =@ 2 &4
wE T8 PET PHEE X2 FeniT®> 92 8@ 8 RTH PR L 430
1.8-2.5 fy 2 B o % 54 (2022) e $R 21 * SR © Jubh TR 0 E 4R B L% IR 5
R MR TTC PR » @52 8% ¢ 3 7 ﬂﬁﬁ&ﬁﬁ%éllﬂ~%kﬁ
B ES ES A3 0.7-1.6 2 B o Rk #7(2023)iF * | A 302K R T
AP TR G D] 508 Bk A T A R A L B RET R T
B BIRE A R @I TRl FIEZ % 5 5.005 ) -

arl

oy - AP REEE FREFPTREIEFEFA 70 bl4e Khan et
al. (2018):8 * a4 >0t JUEF B N ch- BHLAM BT R F TR BB Y e B
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FRCAC RIS 2 ,}l » T3F # ﬁﬁ,ﬁﬁﬁﬁ» I FELEA A 4 2 fﬁ,};\? E A Ed
BH 2 Sdko Klmetal (2018):&] MFE PR TR S B RO R R0 g
AFTAL FP T R B A2z gl & o Wenetal. (2021)4H 4 ¢ R E 2 28R
L

"
7
N
S
=t

BAR 2 B HRGET SR R L HRRTS R T B R R AR 2
B A Q2 A2 S B R BT PR M F R T R0 AT B ﬂ
EHEES PR LG B § FAE QOO L
B2 AR A 4T ﬁﬁﬁﬁﬁmﬁgﬁmﬁpﬁ*’v EEE YT
A e

E

\

22 ABEMB T AN

S A 1 R C Ry VR St T A A AT
B2 75 % 24PN L AT A % 2 RN L AT A 1R 2 200 3 -

221 AFEME DR 7S

PLER BT X ARG RRAAML BEER S 2 B R B PER A
TR F T R N W T Sy O A e SR
E’ﬁfﬁﬁ_—ﬁ &ﬁ v ’P/ ;g» ’fﬁ/n\}i%,‘_" ‘:d"j-/"ﬁ ‘f‘r‘wu ﬁ"’ﬁﬁﬁiﬁlﬁ A 4‘3.} ﬂﬁ
RREHE BRA LTRSS FRR Rl i r - LE & RAL -

SRR RS R AT o R S (1982) W o A 2T
Bew TR AL AE il e A RN 2 X WA 2 B R
B R Y AR 8 BB AR S BT A S i 8 R IR L

B B m A L Fie(Lag)® BEe(Gap) il ¥ iﬂ 3 £F(1994)
FHAFIECRC AP ZEFHFEF DR NP m bR R FE A2
GYE T BT B2 A ¢ 7 7R RAE iR BEEA fo s B X FEE S PRIRK
BigfhEPFe B B o2 ZOBREFRINFEIE 2P Ea ke B
ZREZRFREGE LRI R BRI A EF R EIRIR B L 4T
A5 o SR F 3 HEF1998) T Stk L 2R B T iR FEERLT §
RPFEI T R AP S s RPN 2 X 2w P
3 WﬁﬂgxiﬁﬁwFWEEﬁhiﬂﬁp”wagmﬁ%@ﬁmﬁiy
BFEEP 2 HCM Ghid 5 “rL k> (4 4aRlH R 517 0 5 feh BEeE < 1|
REGFLEIANBTRERERT -

FEJGEAR E L (2022)71% &
£ FB B R TR Ao A 4T

o

7-: =1L ¢ 2, [P
BrETAETIECR BB A 1HE
FRF RV B4 2 REHER o

\m >~



Y AT A2 A ¢ FRRERFE CERF S VA ER B
‘ﬁﬁaﬂjﬁﬁiﬁiﬁ%ﬂ? BEh'GEX AEF ZRERETINEp I RERE
PEEF QERP RUEUGRPELAS 22 FFLFIda g2 vk - ZFLE
ﬂ%umﬂ;riﬁﬁim$&63-ﬁp&4 Bav 2 B mA MR T S 2
ﬁ@ﬁﬁ%@ﬁ@ﬂ(aaﬁ;ﬁﬁz’ SRR AMEE A (AR A
LA 2 BT ) e

%*Wﬂw%&W*,mmmmaﬂ@mny%&ﬁwA% R ZLEE kg

EEEEA CFRENBREY RFo B RARE S § S HB B M ARG
NE B ey R m’ﬂa:%ﬁmﬁiv*ﬁﬁﬁﬂ*ﬁﬁﬁi*ﬁ§°”
w?ﬁﬂ*%f*w%lﬁﬁwrm~ﬂ R S R BT I 52
& Tftl_/n’f"r PEd RENRELUEIFEE Tzt R R FE AT HR
BB A AR FAPROTR R 2 R ER T  { F AR A G? EIiE
Bev o Ft R 2 i R Y g R LE R hERL e T I HON R R R
ga@@ﬁﬁi@aminmz«ﬁﬁ’wiwﬁrww oo dfb i frg s 5§t
BokEr Bt B R ]w»n1%m e

222 AHFJCRCZ PRS2 BRE

HIETRT X 2R a3 F P o W I R AR~ B R 03 % 2
EEFAIT o fFR AP 0 {8 & & PF R (post-encroachment time, PET) (Allen et
al., 1978) % w4 p¥ % (time to collision, TTC) (Hayward 1972) At ¥ & * ehdg ko
PET ##]* XfFFEd 2 3 2 w2 FROH R X5 5 - S RFHFRIT ¥ -

L%@%%\%@aJHCEmﬁﬁ*%@iﬁﬁﬁii&%ﬁ’ﬂiié
BERHEFTEPOERE S e o Nt SN B EF AR o e TTC Fl i
FERBATNER > RAELFHRTIRER A G EFNTHERE T
F]#t Ozbay etal. (2008)# 1 2 I #t 48 p* B (modified time to collision, mTTC)4p 1%
WD gmE B A :]%B’*:E;E#FH Y2 dv i 75 o~ £ o Mahmudetal. (2017)w A 7
ITHE R 2. 38 TR & 2 2 3Ty i 32 4 R (proximity indicators) + IR I L iR dp
Peehifah 2 % 42 & 5 SEPFM % e PET » TTC ~ Headway %4345 112 7 ¢
PR g iR

G

"/% TAMIEREER DR S T NEFHME R AR R X 2 ETE
Frbgl s - B ELE S AR ei® R S 27 43 T - Montella et al. (2020)4% 41 1
% 2 3p th(safety index, SI) » 12 GBS NrEg 2tk ook 2> S A B d
g2 Sk B (exposure) ¥ ¥ ik ' :f;] tE(riskindex) fe = » I i A FER[E R L B b R
LRET 0 AR g R T eh®% 2 KA o Paul and Ghosh (2021)7] £ AT E w1 b '
G F e R B R B & 4p #%(conflict severity index, CSI) » %4 #&d
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PET ~ Deltat 2 fg#p #» £ 4f & #7le = > % W frg B & 2L 381 B v il 5 ARE:
CERREEEBRZPEER FFRRE D NIFET SEIR R X 2 T i
AL ? TREE R T Z R RA Y 0§ CSI AR L £ F R in% 2 AR Y o ¥
Deltat gtk F ped SAple TR > wcnd im0 2 RS 2R 08 0
fé R dE P B (mTTC)p 2 & 51 = 2 % 1k (Time to stop, Ts)*7 5 2 FFRAF o

IR BIEG A7 F 0B 3 iR 4 R 7 e B AT g 0 TR R e
BER -3 HED *(2022)ﬁﬁﬁmé TR B(RNN)® i & ASZIERIPE A 5K

3: e e R (LSTM) » 4 B & p-PET 45182 TTC-L 4345 > 72 % {345 &

B AR I TTC-SC 4748 1% 5 4 ensiiaie v U FAL R 18 ¢ 2 8
,ri-yz PSR 7R hiER oS WORE T 2R B B AR 4y
2 2 7 aRTi R 3 BRWIER S 2 F D IR R A RS § BT R
L 7‘5’5" rtde g, TTC 22 PET { av s 78 b *& o

BT % B FEcBLE 78 22538 1L B ¢ % > e7F2 § 0 Patil and Pawar (2016)
2 Raff /2 -~ Ashworth j2 ~ B 32 ~ LT RFEEZE ~ &5 002 - $ 45 B ahzbel
iV T ek B R BE(temporal critical gap, TCG) 2 §=f 7 B & EP(sanal
critical gap, SCG)» TCG /i ** 3~3.9 #; ~ SCG B /i *+ 29~36 2% 2 [F » H 53+ &
oo B B ReE 4 o Mohan and Chandra (2018)4% ) 1 # gt v i3 PR 2 > G 3t2b
Bkl e el B EE o AT 7 A M R e B TWSC thls v ehie (7 5 3+
R e A 32 FRR BEEE 470 26568 42 B o F 2 drd fch s o @
ehif 3 P (Occupancy Time, OT)# e 22508 1V BT 0% 244 > 324pik7 ¢ 2 4%
BRECFRPFLEREE DI RF AR FRINGFEL R SRR R
LR B LRPIDF R A GER 0 RS e f'i(zozo)él"%ib%*;égﬂﬁﬁ v
ehd iﬁi*&-x FEE 1% o+ B2 B TR - 2 3 EH A - B2EIER

EERGE U ARG D 7D enPid B g pe( Headway )% & iﬁiF’“ﬁP(Gap)

Ed x;(ﬁ{é 2010 # & oz £ 20 (THCM2010) 885 N fefh &% FEEE B 5

44y TiE 2 EmR EEH}#—f ‘?"E]h\ CRF G RIZEGHE M‘ﬂ—%&’ 3T
RG4S Fi/im o FREFF(023)F B A BB R LB L FH XA D 4
F 00 R T RR Y ORETOR Y k5 R 4R & TR P“&%

BEHA A TR R T 0 7R M RCR S U RS TR S
#& - Kaysi and Abbany (2007)&“%4; BRI X g R W ehZbELE B T OB BARRIT S
2_#3] > ¥ i Binary Probit #-3| ¥ F 4 & & ~ & §mitay - m:sjﬁiiiﬂﬁ @A
FArt 2R g ms PR iRl BamRERE TR A FE 75 10
7 E4:4p ¥ - Ramlan et al. (2021)@’* 5 ig’&*%“‘ﬁﬁ?*’ﬁé;‘ .?&?%“r‘?‘ﬁp’?ﬁﬁav
RABIEMET DT @SR T DR RS A S 2 e B wF AT
FEFRF PANPE - NER LA DTE I AR AL Fh S N2
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BE®ALEp ﬁﬂ{t% *% i 1% % = #ic o Vedagiri and Killi (2015)&*}"%5’@‘.; -l
2 ZEELEIVEL T F IR 0 U Vissim BRI R T R 0 iF R e
z J'vi\m (RalsedTables) 7% (Rotary) -~ j:i# % (Speed Bumps) % =
PR mipt s w3t PET Eodk 2 5 B ¥ oocdk > g seendp el

& ‘J,an”ﬁ;\m BEeFE > 708 PET @255 > ¥ehd FMAET P ais
B ET o MRS PET £7 ¥ 7 b i 3245 o

35 e

E

S‘-k

\

g

2.3 % 27 AaHhgr SSAM 4 45 34

BFRERE 2RI B R FABMED S 2 T LE Y R e fre AL
RFRFEEEARS LT RN B A RFARR G o Aok S 4E S DL
FAEFTHEFA 17 G E &G LA OFT K AR 4 a gt #P R TR
hi% 4 4 (Nicholson, 1985) - xR F ex s A fF > 2 F 2 > 57 & 23] &y
* 1y Au\v}fr%ﬁg‘xf.#i_?*}:igc’ B R E R € $RAE ~ AH 4> TELUE R
DL T E M ARG F oA g §Rag 4G F1 8 (moral dilemma) 2. 5% Jg (Arun et al.,
2021) -

Hyden (1987)#% 1% 2Pk £ 22500 » #— BRU TR RE FRAE T
= & F i 3§ (undisturbed passages) ~ i < i R (potential traffic conflicts) 31;‘
M 2 i bR % (light traffic conflicts) ~ Fc £ R i ffF % (serious conflicts) 2 #i &
(collisions) » 4] 2.3 #75 ; Laureshyn et al. (2010)P]#-4& F -7 ¢ cpide & %
ERBFEEAREL mA 2w L NG AR X (property damage only) ~ #E X §
(minor injury) ~ £ # (grievous injury) ¥ 5 i (fatal) -

Collisions
Serious Traffic Conflicts

Light Traffic Conflicts

Potential Traffic Conflicts

Undisturbed Passages

F# % & : Hydén (1987)
B 2.3 Hydén % »rF A & 3 5%
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TR AR ERE 2 g @ & 27 4 dg ik(surrogate safety measures,
SSM)4- 4t BB (7% 23% 6 72 380 R LR ¥ o ¢ Adgfhd Sy 4% st e
172 4p 1% & @R (conflict) » H ¢ ¥ 2 2 T e S Bt A AT B
B s dod 8 PR T el (T R € % 2 #i4% (Amundsen and Hyden 1977)
Tarko et al. (2009)# ¥| =% (conflicts) 5 ¥ ¢z ¥ /Adgihd chi @ - f > R5 375 &
wenEe? gtk Aot RBER B ORHDIEES S RE B FE b ? ﬁ“ N
BRI ER  RRER B NEEOIE R hig )ifﬁ > Wu and Jovanis (2012)
FER )I?v" HEERE R /‘#Fﬁfﬂ ol (DFECEaER A~ (2
GEEEG MBI Q)R E TR bt 2 WH? B ARM - (DR
_—?: BEHYE NPT - H g XTX 22 BB OBz 7 BR R
*% T Hhﬁ'—pcuir{f’

m\ —F‘

? A gt 2 4 47 03] (Surrogate Safety Analysis Model, SSAM)# % B @ = »
Td FREROR R DR E A B S ER U TR Ll RN B
fxi@—i‘ P ERFFITERPRE 22 2 Z o SSAMA BT E- HEF T R
32 i F b e e % (Gettman et al., 2008) © Bared (2016)4% | % #ic 88 #r4x *
2@ fidgike 70 3 PF R (Minimum time-to-collision, TTC ) ~ & & ¢ pF &
( Minimum post-encroachment time, PET ) ~ 4242 :# & (Initial deceleration rate,
DR) -~ & =+ i# & (Maximum speed, MaxS) »~ # =+ & & £ ( Maximum relative speed
difference, DeltaS) -~ ## % % 2 i~ % (Location of the conflict event, CLEP ) ~ & *
¥ ¢ B £ (Maximum “post collision” DeltaV, MaxDeltaV ) » 2 38 ¥ 4 Ap P eom
& Bl4r® 2.4 A1 o

. PET
3
5 crossing vehicle ]
=} h
{ TIC !
conflict iiiand e projected arrival at
point DA, e ‘ conflict pt
] !
Encmﬂcrme S *__actual arrival at
hegin conflict pt
! Ifitial Decelerdtion BNEreachment
i | Rate | end

_ Vehicle begins

|

| ;
Through vehi i I braking

|

|

|

Source: FHWA
F# %R : Bared (2016)

B 2.4 SSAM # % 2.7 A3 B &
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*—;f+$ﬁ¢%?@vﬁu@%@;;:%wiﬁfﬂﬁﬁwﬁﬂ
/T#F]Jfg“m«'fi’:lii fEg > TAPEY AE L 2Tt o R BB R R AL
IV E T ERE 24T S R Dl iR U T #m%ﬁ%%w%ﬁoﬁaﬁ

PEEREA TR ¢ § R eafhd o BREMD NI SRS ARN T A
°m i

G K F S REPLOE R RS PIRE PSRRI # T
o b Pl A ORI T o FI AR L B EE T B A PR IRRL PR TR
I S S AN R pEEg el S S oS S S SR/ UR AT g A A
PR - R RPN mn kT BB R ARt R L % i
a1
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ARG IR LA B e 2 B R TN RIS A R 2 BN LR

- AP Y N AR AR A ) F E 3R TR R R R TR R
PRI GHHASIRI R NI NEFRESAY S 2SR SEY T R
FEFEFAR R BN NGFL - BHEARR VR IR EZARR -

3.1 #uF A kiR AR

gfbﬁ,ﬁ L * A j\,gzrﬂu EEF2LEE R R e B R HE E L A T

A AT L TR PR R P U TR KR 2 B F 2 U TR
AR

L1 FH AR

%EI AT :i%- ?m"%{»wu’ T” i 4’3' A ‘Ef‘f*;#é AR CR i /—-%{,F,ul
%fﬁ“”ﬁ’?$%%Fmﬁ@ﬁ ﬁ'ﬁi‘*ﬂﬂ%%m‘*ﬂW$hi
Teul B R AR BRERENA A FHEL o A AN AT A1
* E"’ﬁlﬁf‘ PR KRR EA R AT A RER A B R E T i B AR
BRERE (2/3) JEAR F £ 22023) ;ifiéﬁm AR S BATAD Z
pR BT FRRR O A BRI I A E S E RSG5 25 AT
o a2 i d Oriented YOLOV4 18 /F"J ﬁ SORT 4 $¥:if BB e & m
SR SRR R B g B0 T R R R TR U i R A
LR Z AR R T BREHFER VP EETHER IR B
FHEAD TR

L8

312 TS

AFETRF 2P TS g A S hEER o T EER ‘”‘”’*'*’ﬁlﬁf’”
EHG T 7 PR TR N ek 30 T 0 P R g e 2
PP PR (Timestep) ~ 2 §w:8 %45 (VehicleID) ~ & §@w % @ < 2L 1% (Front
X ~FrontY) ~ & j@mifs s ¢ B 4% (Rear X RearY) % £ (Length) ~ & %

(Width) ~:& & (Speed) -~ 4vi B (Acceleration) ~ i » B, v = % (intersection
in) ~#FE T > % (intersectionout) ~ & f& (class) cHY 2k L

15



FELr P2 E A ERERAERSEB-CE D% L F Y k]
HepEm L 0.1 4) o

3030 TR A

Timestep Vehicle [D Link ID Lane ID Front ¥ Front Y Rear{ Rear ¥ Length Width  Speed  Acceleration intersectionin intersection out class
01001

0.1001 1 1 1 87819 552979 826862 552177 51253 2.3799% 8.02 0.1 Al BO c
0.1001 2 1 1 451927 57744 398995 578242 511523 2.37593 4.03 39X X c
0.1001 3 1 1 274685 564207 224150 566613 499646 2.28404 6.42 4.1 Al co c
0.1001 4 1 1 107989 48922 11224 463556 5.16406 2.34626 4.31 0.7 B A c
0.1001 ) 1 1125112 36892 126074 322003 489903 2.23613 0.4 2 BI DO c
0.1001 6 1 1 236991 608718 18.28%6 60952 539031 2.39745 0.4 -2 Al co c
0.1001 7 1 1 50.1074 58,3801 540548 583455 500096 23353 363 1.8 Al co c
0.1001 8 1 1 127678 162405 128.16 11.1879 496492 2.29468 0.4 2 BI DO c
0.1001 9 1 1 706562 554984 654432 555736 538636 2.3928 6.82 39 Al co c

T KR EAR E A (2023)

313 FORIASES 4

s-

RSl R AR R AR e S
AR R 0 P TRE F R A k2 Gk FHE DD e & SR 7
PR T 4R 2R (202002 F B F@mmw@wmmw P gL it > S p

T8 Python A258 Bt Tl P # - 08 & Fw 4 Bl B v @R T~ 4o
BRyF-E2TH B g RA LG E:%% iR 05 T A EFRR TS &G
FORATR Y AT ER T I IR i AR T B AR BT S

o o

FF] R U R R BRI S R g B0 A A T
%iﬁﬂiﬁﬂiﬂ’%ﬁﬁﬁ§Wﬂ:%P“ﬂﬁ&{miiigv—’ﬂw
AP THRPPFTREF S ERE TR T AL SRR ol
B - mw“#é*‘%&?%%ﬁr%$fﬂﬁi&:@ﬁﬁ%%@%ﬁfﬁ—

MR ERER M G s SRR TR R E

(X-TH) » 2R dmi B2 i o 571 128 mm%ﬁ’ﬁﬁmﬁ@%
&a@iﬁmﬁiﬁﬁzﬁ%@%ﬁﬁﬁﬁﬁﬁ—? T 5 BPER RS 5D s
(V-TH) % 2% 2 REPRFER
ﬁﬁ“¥@$&%ﬁ¢ﬁ’§?ﬁﬂhw.ﬁﬁ& ReiE R PR TR R A
T ED A BRERRE L g (F)E R 8D R A RFR B B (A-

Ma PR AN GR ¢ § ik %@%ﬁ%(XT%)~&&%@M
GR (VTR -4t RPERMGEH (ATH) @ 3 LURRREFEH 67 2
SRR 2 L S TR SR S R bR P
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BEREZEHTER A PR YEFWN T EER -3 B E eid BBl o
AR L ERE R AT I P FES TR G M EE QFEY T
R aT A T AFE T R A PR G AH TR kg B
R R R S AT R FL R B THFLE B2 BERR TR
R PR R (X-TH) 2 REFFM AR (V-TE) 3 R =8 b %R
(V-X®) »~+" fﬁdﬁ’ PR GE(X-TH)E 4 RPEFERFM B (A-TB)
@ﬁéﬁuiﬁc.&%ﬁﬂ(AXFD’“W%**Qﬁ'ﬁﬁt“'?#Wﬁﬁifﬁ
3.1 2= 52 rﬂﬁ‘nﬁr”’pﬁ#—'; Gl Sd ERETILDNZS O AW B (X-T
%)Vﬁ&%@%ﬁ%(%Tﬁ)‘“ﬁ&%@%%ﬂ(AT@)‘iﬁti%
R (V-XE) @4 A3 M GRE (AXE) » I RrH2 B gs -

Mg R A TR EES T SR T R B 2 SR e B £
Pl RAE AL HFF A SR b E- TR AR REF RS
Tt AL o TS RSB R AR L TR P
PERABTA B TREREL FR ARSI R AR DN 7 LR TF S
2 RN FA R FIE S RA A2 0 SEFLT A P RS 4

R ‘ﬁiﬁiﬁiﬁﬁﬁ\'ﬁ? I HAmEE R RN E o

A-TE

: //// ﬁ s
€ - " M
/ ;. R\L / nd 1V, L/\NM/*“W\“ 0

A-XE

///\" fwmwwﬂ“\ﬂ

]

3.0 38 ™ puin AL S BN T B2
314 2 B TRA B

FHE FEAREAATREL BRI LT A AATRS 246

T .
BESDE SR RRP R EE TR LG P LD
ﬁjﬁ'ﬁfﬁﬁ&%ﬁﬁiﬁiﬁ?fjﬁ? L WL iRk PR A B e s ﬁ;é'r‘%ﬁpﬁfé- JCEN
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BAEE L BN L L S A de R 329w 0 B e d s d
AU R 2 ZECE A EBRPR S K R I RAEEAE D
B LR o MU RIA DS 0 TG F S 0 BT g - g’iﬁi
iﬁﬁ%Fﬁﬁﬁl*“A\l&‘Kfuﬁfl“ﬁiﬁiiﬁp&?é&%\ e AR BB Ap NIt B A
77 AR R S T AS R LT E TR e - *51?@"*’&
BEa ookl Rl ahi TR J}Em%?;@—i‘ﬁ BT AR 2 ek Rl
FPRPSAIDE 2 F PR EFIE - SR FROERT R 2 T (g
RS 2Z8R) » PRIBEIPFAR DT HEEREEEZTHEE o

TR kR AT E L (2023)

3.2 & fii 7 L Wl
32 & ngi

PR TR L TR B 2

TESEAELBRERE T AT AR
T G
B

Tip R R RE A EREE FLw kR A gRID (F L A#H > BF
r-ﬁf'msi)ib“c R R AR(V-TR)Z 4 AR M % BI(A-
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