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complex traffic scenarios

RESEARCH TOPIC
* Development of innovative C-ITS control \ /s Development and validation of C-ITS control strategies

systems to enhance the performance of are usually performed in simplified conditions, e.g.
autonomous/automated and connected road simplified/neglected road traffic environment, predefined
vehicles. manoeuvrers and linear vehicle dynamics model.

Application of control approaches to || ¢ The aim of the research is to develop, test and validate

Cooperative Intelligent Transportation System innovative C-ITS strategies for autonomous and
(C-ITS), e.g. autonomous and connected connected vehicles in order to increase autonomous
vehicles in urban and extra-urban scenarios, driving safety in complex mixed traffic flow.

mixed traffic flow (i.e. with human-driven || ¢ The idea is to tailor the theoretical results with respect to

vehicles (HDV), smart road intersections, smart practical problems, e.g. mixed traffic flow, heterogeneous
cities, communication infrastructures. J \_vehicles and nonlinear uncertain vehicles models. /

MiTraS SIMULATION PLATFORM TRAFFIC SCENARIOS
Mixed Traffic Simulator (MiTraS) co-simulation platform has been designed and implemented for * Urban traffic scenarios:
validating different control strategies in realistic road traffic scenarios (e.g. in presence of human- o Unsignalized/Signalized
driven vehicles, road intersections, traffic lights and so on). Vefide Smdiaior] intersection;

o Pedestrian and cyclists ;
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COOPERATIVE CONTROL STRATEGY FOR HETEROGENEOUS NONLINEAR
(" UNCERTAIN AUTONOMOUS VEHICLES PLATOON
* Nonlinearities have to be considered for a more accurate and realistic problem formulation and control design;
* Robustness w.r.t. uncertain nonlinear dynamics is crucial in cooperative driving applications to deal with mismatches
between the actual plant and its control-oriented model,;
* Maneuvers, such as join and leave the platoon, must be performed considering the surrounding traffic conditions. h

e Each nonlinear heterogeneous autonomous vehicle i is modelled as:
pi(t) = vi(t) -
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0O O O O

p:(7) = F(vi() + bi(Du; (1), Cpi(t) = Cp; + 6Cp,(), i
| fiﬂi(,t) o 0.5 , Chi(t) = Chi + 6Chi(0), Ri(t) = Ri + 6Ri(0). mi(t) = m; + omi(e),
vi(t) = mum(t) — gsin(0) — g fri(t)cos(6) — mpC p.i(1)(1 = @i)Ch (DA, (t)v; (1) Asi() = Agi + 6A5400), Fri0) = fri + 6£.4(0), ni(t) = i + om(e),

PROPOSED SOLUTION HETEROGENEOUS NONLINEAR UNCERTAINPLATOONING APPLICATION
Algorithm 1 Motion Control Strategy

* The aim is to guarantee that each vehicle within the platoon tracks the leader speed while preserving a desired inter-
vehicle gap distance of 15 [m];
* Inthe case a vehicle perform a cut-off manoeuvre, avoiding collision with HDVs, the platoon has to be recreated.

e

Data: Neighbors Information x;(r).
Result: Control Input u; (7).
Declarations

out; = [0,1]:

N = number of vehicles within the platoon; pm— N = = - :

. - : . Vehicle Parameters mj i i Tri D Afi “nr.:g ”n‘iu;‘
Iy = manoeuvre start time: |y . SEw. [kg] -1 [m) -] [-] w1 | m/s? | /st

. = collision fl s —oa_oa— .—é&—& 0 1545 | 089 | 03060 | 0.020 | 028 | 23315 | 23 60

cy = collision Hag. L — : - 1015 | 0.89 | 02830 | 0.022 | 030 | 21900 | 25 6.0

o g e 5 -+ 2 1 2 1375 | 0.89 | 02880 | 0.019 | 024 | 24000 | 25 6.0
Initialization 3 1430 | 089 | 03284 | 0021 | 028 | 24600 | 25 | 60
N = 5. 4 1067 | 089 | 02653 | 0.023 | 029 | 2.1400 | 2.5 6.0

] ) 5 1155 | 089 | 02880 | 0.024 | 033 | 20400 | 25 6.0

Scenario 1: out; = 0,i=1(1,....N); Uncertainty 0% | £5% | 2% | £10% | £10% | £10%

Scenario 2: oury = 1;
out;=0,i=(1,...N) &i+#3;
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