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Heterogeneous traffic stream with non-lane
discipline

 Different operational and
performance characteristics

« High degree of variation in
physical and dynamical
characteristics of vehicles

» Motorised two wheelers have high
degree of manoeuvrability

» Use same right of way — no lane
discipline

« Continuous longitudinal and
lateral movement of vehicles
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Background- lane based models

« PW-type models (Payne 1971, Payne 1979, Kuhne & Rodiger 1991,
Michalopoulos et al. 1993, Berg et al. 2000, Gupta & Katiyar 2006)
produce some non-physical solutions such as isotropy, wrong way
travel and fluid like behavior

 Anisotropic models (Aw & Rascle 2000, Zhang 2002, Jiang et al. 2002,
Huang et al. 2006, Tang et al. 2007, Gupta and Katiyar, 2007, Tang et
al. 2009, Chuan et al. 2012, Cheng et al. 2017, Cheng et al. 2017) are
developed to overcome the deficiencies present in PW-type models

* The key assumption behind these theories is that the vehicles strictly
travel at the centre of the lane and they assign leadership fully to the
front vehicle

« The models mentioned above are only restricted to lane based traffic
environment and can not be applied directly to non-lane environment
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Background- Non-lane based models

« Nair et al. (2011) porous flow model based on static speed — pore
size density relationship. Difficult to apply more than two vehicle
classes

« Gupta and Dhiman (2014) - one-sided lateral gap continuum
model. It can only describe the vehicle movement on a single lane
road. It does not take in to account the interaction between slow
moving and fast moving vehicle and no viscosity

* Mohan and Ramadurai (2017) extended Aw-Rascale model using
area occupancy. Vehicle momentum conserved separately;
vehicles off-centeredness and the interaction between slow
moving vehicles and fast moving vehicles are not considered
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Non-lane based car following model

Non-lane based FVD car following model with Two Side Lateral Gaps (Li et al.,
201 5) Axp p12(t), AV 42 (2)

y
A,

Case 1: Fig 1: Lane separation Behaviour
LSy n+1 € [0,0.5 LS 4x]
an(t) = a{V[(1 = 2pp) Axpn1(8) + 2DpA%p 1 3(O)] = V(O ) + k[(1 = 2pp) AVyy 141 (£) + 2DpAV;, 143(E)
Case 2:
LSy n+1 € [0.5 LS a5 LSmax]
an(t) = a{V[(2pn — DA%y n42(8) + 2(1 = Pp)Axnns3(®)] = Va(®©) + k[(2Dn — DAV y2(8) + 2(1 — pp) AV 5 (t

LShn+1

Here p, = , LS. Can be chosen as 3.5 m. Consistent with typical road width

max
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Modified non-lane based heterogeneous car
following model

The acceleration of vehicle class 1 with respect to any one condition such
as LSy n+1€ [0,0.5 LS;a¢] 1s equivalent to:
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Fig 2: Lane separation Behavior
In heterogeneous traffic stream

ain(t) =

a;{V[(1 = 2p,)Ax 1 () + 2P’ s (O] = VIR (O} + 16 [(1 — 2pp) AV, s (O +
Avt, t i : : :

AR 0 DL (0 = E11 Py (4, (0 — Xh(0) . AVins (O = EN, By (Vhey (0

v}, (1)) are space headway and speed of vehicle class i respectively. N is the number

of vehicle classes. P;; is the number of times vehicle class 1 followed vehicle class j. T,
and t; are the reactive coefficient of vehicle class 1.



Micro-Macro connection
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+ 2pnAXin,n+3 (t)]

Individual speeds

Vi (©, Ving (0,
V]n+2 (t): V]n+3 (t)
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=V ne1(t)] + AAv
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Non-lane based heterogeneous continuum model

After applying variable transformation and Taylor series expansion, we
obtain:

aki n akivi —0 .
at | ox (ia)
v, v,

N

1 1 av;

Loyt |y (k —vl+= : Ay —L

ot +Vi ox T; [Vle( /1+ 25i) Vl] +Ti 1+ 251)25“ dx
j=1

N
L 1(1+66 3 L%,
T; 2 J x ze

j=1

N
1 .
+ T—i; P, (V(x,1) — V(%)) (iia)
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Effect of lateral

Lateral separation distance values for various vehicle combinations

Sepa rat|0n d IStanCe Follower-leader vehicle LSD factor for each LSD factor for each vehicle
. . types vehicle combinations class (9;
on longitudinal " ) @
Car-Car 0.24
headway Car-MTW 0.22 0.95
Car-MThW 0.33 '
Car-HV 0.57
MTW-Car 0.28
MTW-MTW 0.18 0.24
MTW-MThW 0.30 '
MTW-HV 0.51
MThW-Car 0.35
MThW-MTW 0.19 0.29
MThW-MThW 0.33 '
MThW -HV 0.74
HV-AIl 0.26 0.26
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(b) Regression plot
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Effect of frictional

Frictional clearance regression statistics

R Predict
Clearance esPonse re. ctor Coefficients | t-statistics p-value R2-value
b t h I variable variables
etween venicies Intercept 11.81 16.18 0.00
C d | frictional 0.63
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Non-lane based heterogeneous traffic (NLHT)
continuum model with driver memory and sideways
friction

aki akivi

[ -I- = 0 .
ot = ox (ib)
av;

21426 NP 2
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]:
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1 1+ 66; 02V;
= —|v. (% —V L 02 (k)T —2

J=1
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t z uy = (V= Vi)
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Here: §; = 9’=1pij5ij and §;; = is a lateral separation distance parameter, T; and t;

are driver reactive coefficients

Disturbance propagation speed
! Ax) % 2 ' 2
¢ (k) = —k*V,(k), (r_l) * 1 =ck) * 1 = (_k* Vje(k)) ¥ Ty, Ty = T

Further, frictional clearance factor u;; = 1if V;r > V;; otherwise zero



Equilibrium function

» Equilibrium Equation fitted from empirical data:

- (g5) |

K 0
1+ E[—
<kiam>

are traffic stream parameters; a, b, E and 0 are shape parameters

b

(iii)

Vie =

Here, Vi, k
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Vector form of the model

U+ f(U)x =SU)

Where _flzlvl y
- (1+26,) Xj=1 Picj(k)V;
K, KV,
Vi (14 28) 3, Pici (k)
K «w = ( 2) Xj=1 P ()Y,
v=|"
. KyVy
Ky W _ (14 28,) XV, Pici (),
Vy _7_( + N)Zj:l jcj( ) il
SW)
0
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Quasi-linear form of the model to identify the
Eigen value of the system

Quasi-linear form:

Jacobian matrix form:

A(U)
Vi K;

0 0

0 0

0 Vi+p(26; + DKV, (K)'

0 p1(28; + DKV (K)'

0 p,(26;, + DKV, (K)'

U, + AU, = S(U)

0 0
0 pa(26; + DKV, (K)'
Vs K>

0 Vy+p,(28,+ DHKV,(K) - - -

0 0
0 (26, + DKV,(K)

O O O O

CVy

0

0

pn (26N + DKV (K)'
0

pn (26y + 1)KVy(K)'
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Jacobian Matrix and Eigen values

Jacobian Matrix for two vehicles classes

U, K, 0 0
AU) = 0 U, +Kp;(26;+1DU(K) 0 Kp,(26, + DU,(K)'
|0 0 U, K,

0 Kp. (26, + DU, (K)' 0 U+ Kp,(26, + 1)U,(K)'
Eigen values of the system of equation

Al = Ull AZ = U2,

1 (=U; = Uy — (1 4+ 26))Kp, U4 [K]' — (1 + 26,)Kp, UL [K])? — 4(U U + (1 +
A ==<U;+U, + (1 +28)Kp,V;[K] + (1 + 25,)Kp,U,[K] —
3 2{ 1 2 ( 1) P1 1[ ] ( 2) P2 2[ ] \]251)KP1U2U1[K]’ + (1 + 262)Kp2U1U2[K]’)

1
/14_ = E{Ul + Uz + (1 + 261)Kp1V1[K]’ + (1 + 262)Kp2U2[K],

+ \/(—U1 — Uy — (1 +28)Kp, Uy [K]" = (1 + 26,)Kp, U, [K])?2 — 4(U U, + (1 +}

281)Kp U U [K]" + (1 + 28,)Kp, U, UL [K]')
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Model properties

Property Proposed Model
Hyperbolacity v
Anisotropy V
Over come wrong way V
travel
Linear stability v
Travelling and shock \
waves
Heterogeneity \
Non-lane behaviour V
Driver memory V

[IT Delhi
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Linear stability analysis

Small disturbance in the traffic stream due to change in density or speed will
be carried by characteristic waves and they moves at a speed of traffic sound
speed in a moving co-ordinate system i.e. (x — Vyt, t).

The roots of the equation are:

1 o
W12 = ~5n [(—l + iTBy? + Tcyy + Tcy)

+ /(i —iTBy? — Tcyy — Tcy)? — 4T (icy — TBcyiy3 + Tclczyz)]

The neutral stability criteria Q = 1’ (11:‘2’6) 1’:‘2’6 +¢co=0



Effect of two-sided lateral gap on stability of traffic
flow
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Figure 5: In the figure interval (i) and (iii) represents the stable and metastable regions respectively where
perturbation decays either towards downstream or upstream. Interval (ii) represents the unstable region where
clusters appear.
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Calibration and validation of NLHT model-

Methodology

Model Inputs:
Observed flows
and speeds at
boundaries

—»

Discretization of NLHT model
using first order schemes.
Initialisation of model
parameters, generation of
outputs

Observed flows
and speeds at
middle section

’

Generate new
parameter set using
optimization
algorithm

/ﬁ

Objective function evaluation

.

Model
converged

i Yes

No

A

Model validation

l

[IT Delhi
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Performance evaluation function

* Root mean square error (RMSE) value of flows and speeds is used as

performance evaluation function in estimating parameters

N
pI = %Z[y(i)—ym@]z ()
J =

s Here, Pl=performance index, N=number of values, y (i)= vector represent the

observed quantities, y™ (i)= vector represents the estimated quantities



Numerical Scheme

» To explore the full potential of the new model and to avoid the numerical instabilities at
large gradients, the present study adopted upwind scheme

kl.mHl = I*:i.rrlr - (Ej [{Vi.mr}{ki.mr - ki—l.l.'l'.lr} + I*::i.:rl'Lr{Vi-a-l.mr - 1"l.n'lr}]'

i

Vim' - (EJ {"'l.m }{1'|+1 m' = ¥im } (ﬂ,—J (14 26y) z F': (k :|+1] _vi.ir} +

j=1

N

At

_{vmt(k = Vim }+ Z F'r.m I{""I-'-ll = Viim }"'
L=

Aty 1 4+ 68y,
(EJ( JZPC! (]‘ij {1"I+ d 2‘f|+l.| + Vi } lfvlm < cp (k)

po THL i=
Vim' — (itj {U,m }{u,mr — Vi_im } + ( xJ (1+25,) Z Picj (k) {vj.i" - "i—l.jr} +
j=1

M
At P

_{vme(k:ir] = ""i.mr} + Z l"lﬂl'l]'_l{l""i-]'r B “j—l-'“r} +
T Tm

'l_:ml

N
Aty 1l 4+ 66 .
(ﬂ_':] (—TI'I-J z PiC-i"(]:{:]Tm {‘i?j_:l-ir — Evi_]“ir + ‘rl.ir} if ""ri.mr = Cm (k:]r
s x 2 =

where k;,,",v;," are density and speed of the m® class vehicle at point (x;
respectively, k;"is the total density of vehicles at point (x, t) on the road.
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Location and Traffic data
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Optimization algorithms

 To solve non-linear, non-differentiable and discontinuous problem,

derivative free optimization algorithms are used to calibrate the

model parameters. Specifically,

1. Evolutionary algorithms such as Genetic Algorithm (GA) and
Simulated Annealing (SA)

2. Hybrid search algorithm such as GA + Nelder Mead

3. Direct search algorithm such as Pattern Search (PS)

Development of traffic flow model, optimization algorithm and calibration
procedure are performed in MATLAB 2015 a.

[IT Delhi
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Optimization algorithm parameters

GA:

» Population size - 200, fithess scaling — rank, selection rate- stochastic
uniform

» Reproduction: elite count- 0.05*population size = 10, cross over fraction-
0.8*190 = 152, remaining 38 are mutating individuals

* mutation — Gaussian function, cross over — using random binary vector

SA:

» Annealing function — fast annealing (take random steps with size
proportional to temperature)

« Reannealing interval -100, temp. update function — exponential temp
(temp decreases as 1/log(iteration))

« Initial temp =100 , acceptance probability function = SA acceptance



Optimization algorithm parameters

PS: It is a poll and search method. Pattern search polls the mesh points and
mesh size will decrease or increase after a successful / unsuccessful poll

» Poll — Generalised pattern search positive basis 2N

» Search — complete search (all the points must be searched at each
iteration)

* Mesh size — minimum 1 and maximum infinity

« Expansion factor -2 and contraction factor - 0.5



Calibrated parameters from GA

Vehicle Type Model Parameters and Cost function value
RMSE, Iterations,
Kiam V; al|b E Th T t e} Computational
(veh/km) time
(km/h)
Car 64.8 4 1 10.3 21 1999 5.98 0.10 13.24%
61.2 4 1 11.0 1.5 |1 9.99 5.99 0.11

MTW 240 229

MThW 504 | 4 | 1 | 112 | 1.5 [999 | 599 0.12 22.58 min

HV 50.4 4 1 11.0 1.5 | 9.99 5.98 0.12

200 ¢
20[  Best: 14.064 Mean: 14.069 , Best: 13.2382 Mean: 13.2743
150 ¢

o 150 Best fitness © Best fitness
(—3“ I Mean fitness (—_; Mean fitness
= - - ’
© 100 f @ 100§
o i e
o= .’ A= .
™ ’ -

50 k. 50 F°

§ 3
L S, - P — e
0 - . . ’ 0 . . . ;
Generation . Generation
[IT Delhi 26

Fig 7: Calibration run 1

Fig 8:Calibration run 2



Fithess value

Calibrated parameters from GA + Nelder-Mead
(Hybrid)

Vehicle Type Model Parameters and Cost function value
RMSE,
Kiam V; a b E Th T t o Iterations,
(veh/km) (km/h) Computational
time
Car 63.0 4 1 11.20 1.8 10.2 5.99 0.1 13.20%
MTW 240 610 | 4 T 1022 | 15 | 998 | 599 0.1 201
NIThW 492 | 4 ] 1 | 1020 | 15 | 700 | 599 01 20.31 min
HV 49.2 4 1 10.22 1.6 9.99 5.99 0.1
200 1 Best: 13.2048 Mean: 13.2097 DT Best: 13.3136 Mean: 13.3198
150 Best fitness 150 : . Best fitness
Mean fitness g i Mean fitness
I
>
100 @ 100 |
A :
=
3 TH
50 [, 50 f
n a'-.
w R — S ey -
0 . . . - . . 0 R . ; A )
0 50 100 150 200 250 300 0 50 100 150 200 250
Generation Generation

IIT Delhi
Fig 9: Calibration run 1 Fig 10: Calibration run 2
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o

Calibrated parameters from Pattern search

Fig 11: Calibration run 1

Fig 12: Calibration run 2
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Fig 13: Calibration run 3

Vehicle Type Model Parameters and Cost function value
RMSE,
Kiam V¢ a b E Th T t A Iterations,
(veh/km) Computation
(km/h) al time
Car 63.4 4 1 10.5 1.5 10 6 0.1 13.19%
MTW 240 60.1 4 1 10.3 1.5 10 6 0.1 294
MThW 292 [ 4 | 1 | 104 [ 15[ 10 5 0.1 2.55 min
HV 49.2 4 1 10.4 1.5 10 6 0.1
1907 , 200 ( ;
Best Function Value: 13.1857 — Best Fitness Value: 13.1857 Best Function Value: 13.1857
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Calibrated parameters from simulated annealing

Vehicle Type Model Parameters and Cost function value
RMSE,
Kiam V; b E Th T t o Iterations,
(veh/km) a Computational
(km/h) time
Car 76.248 | 4.2 | 1 10.2 1.5 | 8.51 2.40 0.10
MTW 360 20.701%
82.08 | 4.1 1 10.2 15 | 7.23 2.39 0.10
15,340
MThW 53.712 | 40| 1 10.2 15 | 7.86 3.00 0.22 16.24 min
HV 45.40356| 4.0 | 1 10.2 1.5 | 8.68 2.75 0.24
2007 Best Fitness Value: 23.7001 150 1
Best Fitness Value: 20.5578
150 ¢ ®
ST h 3 100 |
o 4]
> _— >
2 100p @
(1)) g —_—
D :
T - |
50 (N e ——
O 1 L " n L 1 1 L ) 0 - - - - - - - :
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 0 2000 4000 6000 8000 10000 12000 14000 16000
Iteration Iteration

Fig 14: Calibration run 1 IIT Delhi Fig 15: Calibration run 2 7



Some observations

Algorithm performance

Calibration RMSE lterations Computational time
Algorithm (min)**

Genetic Algorithm 13.24% 229 22.58

Hybrid search

(GA+ fmincon trust region 13.20% 291 20.31

reflective algorithm)

Simulated Annealing 20.70% 15340 16.24

(SA)

Pattern Search 13.19% 224 2.55

**Desktop computer with 3.10 GHZ CPU and 8 GB of RAM

[IT Delhi
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Validation results- Observed vs. Estimated FD
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Fig 16: Flow-Density relationship of traffic stream
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Local cluster effect

* The proposed model can describe the instantaneous occurrence of traffic

jams due to the small disturbances in traffic stream known as local
cluster effect [Kerner et al. (1995), Hermann and Kerner (1998)]

» The effect of two-sided lateral gap (0) on spontaneous occurrences of
traffic perturbation such as stop-and-go and local clusters due to small

changes in traffic density are evaluated
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Figure 17: Initial perturbation of traffic (a) density and (b) speed
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Traffic conditions and equilibrium equation

« The numerical simulations will be carried out to localized perturbation
assumed in an initially homogenous traffic environment
« The initial distribution of the density, mean speed of the traffic stream are:

K(x,0) = Ky + AK(x),x € [0,L] , V(%,0) = Vkx(K(x,0)),x € [0, L]

Here AK (x) is the localized perturbation caused due to the sudden stopping
of vehicles, unexpected changing of lanes etc. (Figure 4).

AKGO = AK, {cosh 2 |18 (x = 21| L cosn2 |20 ( - 1L
L 16 4 L 32

Here L is the circumference of the circular road section under consideration. In
this study, we assume L=30 km as a circumference of a ring road. Periodic
boundary conditions used for the numerical simulation are:

av(,t) V(L
q(0,t) = q(L, 1), V(0,t) = V(L, 1), gx - éX :

Equilibrium equation Vi, (K) used for the analysis is:

K -1
14 exp 606 —3.72%10°¢

Vkk (K) = Vf{



Phantom Traffic jams

Birds eye view of 230 m circumference circuit (Sugryama et

Density {(veh/km)

X (k) n 0

Birds eye view of 314 m circumference circuit
(Tadaki et al. (2013)
— - .

Density (vehim)

20 o
¥ (km) a0

Figure 18: Local cluster effect for localized perturbation of amplitude Ak, =
0.01 veh/m and (a) K,=0.035 veh/m (b) K,=0.05 veh/m Speed —Gradient
(SG) Model (Jiang et al.(2002))
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Local cluster phenomenon explained by two sided

lateral gap model
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Local cluster phenomenon explained by two sided
lateral gap model
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Fig 20: Profile of traffic density and speed on a 30 km ring road at t=1800 sec where
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Local cluster phenomenon explained by two
sided lateral gap model
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Fig 21: Spatio-temporal evolution of traffic density on a 30 km ring road
for 30 min time with p ;= 0.08 and amplitude A p ,=0.01 for: (a) 6=0.1
(b) 0=0.15 (¢) 6=0.175 (d) 6=0.2
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Zhang (2002) anisotropic model vs Two sided lateral gap model
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Figure 22: Spatio-temporal evolution of
density on a 30 km ring road over 30 min
time period.

Where a, c, e, g, i are outputs from the
Zhang model (where 6=0) and b, d, f, h, |
are the outputs from two sided lateral
gap model (where 8=0.1) with

ko = 0.035, 0.042, 0.05, 0.07 and 0.10
and amplitude A k,=0.01
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One-sided lateral gap model vs Two-sided lateral gap model
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Figure 23: Spatio-temporal evolution of
density on a 30 km ring road over 30 min
time period.

Where a, c, e, g, i are the outputs from
one sided lateral gap model and b, d, f, h,
j are the outputs from two-sided lateral
gap model with k, = 0.035, 0.05, 0.07,
0.08 and 0.10 and amplitude A k,=0.01
(where 6=0.2 for both cases)
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Summary of the effect of two sided lateral gaps
on local clusters

* The results proved that two sided lateral gap model dissipates the small
perturbations (local traffic jams) rapidly and it increases the stability

region of the traffic flow

* In addition, two-sided lateral gap in the model avoids the sudden

deceleration of vehicles and improves the performance of infrastructure

» |tis because drivers receive information faster when they maintain off-

centeredness with other vehicles and avoids the sudden deceleration.

* Moreover, proposed model can also explain the spontaneous occurrence

of traffic jams i.e., called phantom traffic jams.



Local Breakdown effect

* The local breakdown effect is a localized avalanche-like growth in the density and the
related decrease in the average speed of vehicles which occurs in a deterministic way in a
slightly non-homogeneous traffic flow [Kerner et al. (1994,1996)].

» As aresult of such a deterministic effect, traffic jams are self formed even if fluctuations in
traffic flow are negligible.

Here assume traffic perturbation: AK(x) = AK,cos (Z—EX m)

0.2 y 0.2
E‘:'-ﬁ g 0.15
2 S
_E 0.1 E 0.1 B N B )
Boosf— T—— § 0.0s - - T —

o ' 0
0 5 10 15 20 25 30 0 10 20 30
® (km) x (km)

Case (1) : Non-homogeneous traffic density Case (2): Non-homogeneous traffic density when
when m=1, p0 = 0.05, amplitude Ap, = 0.01 m =4, p0 = 0.07, amplitude Ap, = 0.01 att = 0 sec

att=0sec
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Case (1)

Fig 24:
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Case (2)

Fig 25:
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Outcomes

At high-density conditions, the number of traffic jams appeared is doubled
to that of initial number of perturbations in a slightly non-homogenous

environment

* However, slightly less intensity jams also appeared in between these

jams at downstream and propagate upwards as time progresses

» At low-density conditions traffic Irrespective of the number of initial
perturbation, the perturbations dissipate very quickly and no jams

appeared in slightly non-nomogeneous environment



Effect of lateral separation distance on Fundamental Diagram
(FD)
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Figure 26: Flow-Density relation

» lateral gap does not affect traffic flow when density is low
« when vehicular density becomes large, the capacity of the traffic stream increases with
increasing of two sided lateral gap value

» as density approached jam density, the effect of a two-sided lateral gap on F.D diminishes
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Effect of vehicular heterogeneity on fundamental
diagram
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Figure 27: Effect of (a) MTW and (b) Heavy vehicle proportion on capacity of
traffic flow

[IT Delhi 46



Exp 1: Traffic break down in non-lane condition

 Road is empty at t = 0 and initial time boundary condition at road entrance
is subjected to trapezoidal peak demand

a0 |

0 0.27 0.55 0.83 1.11 1.38 1.66
Time (h)

Fig 28: Entry flow at upstream section
» Proportion of vehicle classes as per observed data in the field

» Assumption: incident takes place at downstream and last for 3 min (1.125
hto 1.175 h)



Traffic breakdown scenario
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Fig 29: x-t plot showing formation ar?cqldissipation of queues due to traffic breakdown



Flow{vehth)

Traffic hysteresis, two-regime capacity condition in

non-lane scenario in non-lane traffic

it Flow-Density relationship at 10 km section 70 %P%d'qenmwlremﬁ“?Ship alt 10 km. 5enﬁnln
5500 - .
5000 | I
4500 F: .
4000 3
ssoot  § Acceleration path
3000 ' 20r Ly
. ~y i

2500 | 4 10k Deceleration path g,

7 .‘.:.bl L]
2‘DDD 1 L L ] L L L L L . . ; . ; .

10 20 30 40 50 60 YO @80 %0 100 110 0
Density(veh/km) 10 20 30 40 50 60 0 8o a0 100
Density(veh/km)

Fig 30: Two-regime capacity condition
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Exp2: Platoon dispersion characteristics

* Initial density conditions on the road are assumed
as per figure below

a0

40

Density (veh/km)

02 0.4 0.6 0.8
Distance (km

)
Fig 32: Initial density conditions

* No traffic entered from the upstream and vehicle
composition according to the field observations



Platoon dispersion characteristics of
heterogeneous traffic

0.013 0.277 0.041 Time (h) 0.055 0.069 0.083 0.097

Fig 33: x-t plot showing platoon dispersion of vehicles over 2 km section
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Platoon dispersion characteristics of different
vehicle classes

Platoon Dispersion of Cars
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Summary

» Development of NLHT model which
considers the following

— Heterogeneous traffic
— Two side overtaking

« Calibration

— GA

— SA

— Hybrid

— Pattern Search
« Sensitivity
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