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Johnson (1928)
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per Hour on a Two-lane Highway.
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Pipes (1953)

XN X Exe Xk =Xz X
q-l-“c- Lﬂ-{_-l- —=tel 4] + -'-LK-.-——-I-L.,! ] - L[
L - - - ,J x
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Kometani and Sasaki (1960)

pressure tank containing dye-stuff solution. Each of the lead car and the
following car has under the floor one nozzle which injects ink, and you
can inject dye-stuff solution from the nozzle to make the position of the
vehicle on the road surface continuously while they run on the car follow-

ing experiment. At the same time, every 0.20 sec. time pulse marks

Lighthill and Whitam (1955)
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/N Cell Transmission
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Nagel and Schreckenberg
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Bando et al. (1995) RSaAE>TDS=a2L—45—

stable unstable /-//;z;:? - e *E $ﬁ$§fﬁ%
é ") String stability

) ﬂ\ Simplified Newell

Newell (2002)
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Under the cooperation of u rsities, government, | . S
and the private sector, JSTE (Japan Society of Traffic Engineer | n
Probe Research Group is devoted to the development and = = S ¢ /-/
e a /

dissemination of easier-to-use Probe Person System.




— 23
R > — SN SR DB

1930 z 1950 1960 1970 1980 1990 |2000 2010f 2020
C GPS (FO—) '

NGSIM (2006) ERARAT

MFD

ACC/CACC

Lagragian

expansion

Variational theory (VT) Daganzo (2005)

Cum.trips

Macroscopic

Fundamental Diagram
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— RZ5E (Stop-and-go wave)
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« BEEFHOHENR(ESDE
— &K (Stop-and-go wave) : Laval, Toth and Zhou (2014)
- B TIRSK (Capacity drop) : Yuan et al. (2019)
— #5wEnf% (Instability) : Ngoduy et al. (2019)
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« BIFEHOERNIRISDE
— &K (Stop-and-go wave) : Laval, Toth and Zhou (2014)
- B TIRSK (Capacity drop) : Yuan et al. (2019)
—- ZEM (Instability) : Ngoduy et al. (2019)

dv(t) = (vc — v(t))ﬁdt + adW (t)
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dv(t) = (vc — v(t))ﬁdt + (vc — v(t))adW(t)
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- FILREEHSHET SBIEDRE - IEEDT—HZUNEE (Laval et al., 2014)
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« HOME (Heatmap Output for future Motion Estimation, Gilles et al. 2021)
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A target vehicle

predict ™

Batch size is 6 512; the number of hidden layers
of LSTM is 32; optimizer is Adam; learning rate is
scheduled 7 with initial learning rate, 0.01, decay
rate, 0.9, and decay steps, 10,000; y and a of

Focal Loss function are 8 2.0 and 0.25.
In total, 41,225 parameters to be trained.
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. State: BEE  Action: IR REDZEE
—1: 0~20 veh/km (FERAE(ZED > 2780km/h)
— 2: 20~40 veh/km —0: Down (5km/hiR)
— 3: 40~60 veh/km —1: Stay (BEFE/RL)
—4: 60~80 veh/km —2: Up (5km/hig)
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« PyTorch(CkB=E%&E

total eplsodes

TEY—R#K (MICI‘OAVENUE@EE?U_'@?&)

1000 (XSIZF'EEJ)

num_layers EF)LDENEDZER 4
width_layers gENEOC—_1—0O> 0% 400
batch_size —E(ICETIVLICIRHEENDIEZEFT—5FDH > TILER 64
Ir FEK 0.001
training_epochs FEDIRY T 800
fC1—d'rf‘2§‘ C‘;icrigd'ms‘ 21—k NO—SODIUER. 2EE. JEEORTH| 1024, 512, 256
tau F—=Gv hxRY NDO—DODEHFHIAFERT B/I\SA—-51E 0.001
min_mem_size T LA XEUDw/NFA X 600
max_mem_size ITLAXETEUDRAYAX 100000
num_states IRREDER 2 EEE, FERE)
num_actions ITENDER 3 (HIPR&RE-5, 0, +5)
gamma B 0.95
epsilon e-greedy;E(CH T DHHADE B 1.0
epsilon_end e-greedy’&(CH T DeDEiZE 0.01
eps_dec EMRK R 0.0005
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