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TrafficGO Solution

m:a HUAWEI CLOUD Products Solutions Enterprise Intelligence Support
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Traffic Intelligent Twins (TrafficGo)

e

Inclusive Al, making urban transportation safer while yielding new levels of--enérgy-efficiencyg, /

Traffic Light Optimization

Integration of multiple data sources for 24/7
traffic light coordination; cross-intersection and
regional traffic light coordination for real-time
optimization; compatible with mainstream
traffic signal control systems

Traffic Prediction

Precise prediction of vehicle and pedestrians
flows as well as traffic congestion with the
benefit of multiple data sources

Traffic Parameter Awareness
Road Network Analysis Accident Monitoring and Control

Awareness of more than 10 types of traffic

Information from analysis of key roads and parameters involving motor vehicles, non-

Real-time monitoring and alarm notification of
intersections summarized to present highly

effective suggestions on optimizing traffic flows

traffic emergencies, violations, heavy
congestion, and other incidents; monitoring of
trajectories and behaviors for tourist coaches,
passenger buses, tanker trucks, taxis,
commercial trucks, school buses, and other
vehicle types;

motorized vehicles, and pedestrians; GIS map
displayed on a large HD screen in real time;
traffic optimization effect comparison and
traffic index ranking




Traffic Intelligent Twins (TrafficGO)

Inclusive Al, making urban transportation safer while yielding new levels of energy-efficiency
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Precise Tracking and Planning

Deep Data Mining Accurately predicts trajectories and

plans routes in advance.
Integrates the Internet with big data
@ for traffic control to deepen data
District-wide Coordination mining efforts.

Maximizes traffic volume and
minimizes vehicle wait time.
Coordinates travel requirements of
vehicles and pedestrians for smooth
traffic.

Real-Time Traffic Signal
Scheduling

Formulates the first security
communication interface standards
for intelligence-infused traffic
management and signal control
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Real Time Traffic Control at District Level

Intersection lanes
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Real Time Traffic Control at District Level
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System design

Crosses pairs
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System design: modelling

Angular speed Coupling strength Variability
do; (t) al
o O 3 Aysind; () = 6,0 +Fisin(e” ) - 0:(0)
j=1

where:

#; - the amount of green time of traffic light 2

w; - the frequency of traffic light i oscillator

k; - the flow of cars passing through the direction controlled by traffic light ¢
oscillator

A;j - the static spatial adjacency coupling between oscillator 7 and oscillator j
F; - the coupling of external perturbations (e.g. maximum cycle time per phase
imposed by law)

f* - the external perturbation (e.g. the upper limit of green time)



System design: modelling

a. Example road network topology b. Dynamics of the oscillator network
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System design: control

Oscillator dynamics Regularizing control law
db; (t) N
= = () + k() Y Aysin(0;(t) — 0:(t)) + Fisin(6° (t) - 0,(1))| +ui(?)
=1
with
/ g Sliding Mode Contrm @ /nitial conditions
(7% (t) = €] / §i (’T )d’T |1 || Energy surplus (uncertainty, disruption)
0
' 3 ) (s;(t) — 2 sign($i(t ' -
dt ) - dti
\ J / Sliding surface'
0 < €1 < €9 < €3 < 1 (robust dynamics)
where:

s;(t) - the surplus energy of traffic light i oscillator
§;(t) - the estimated surplus energy of traffic light ¢ oscillator



System design: learning
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Evaluation

Crosses

1 oscillator per direction

5 crosses with 4 directions
3 crosses with 3 directions

Normal traffic
Disrupted traffic (e.g. accident, re-routing, weather)
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Evaluation

Real road network layout Traffic profile in the road network

10071 Time loss under disruption without control
Time loss under disruption with sliding mode control
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Evaluation

Performance

Normalized Rank (lower is best)

Run-time
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Route length Speed Time loss Waiting time
Metric
Model Single cross Region (8 crosses)
MILP 0.0510 0.3930
OSCILLATOR 0.0568 0.4544
OBELISC ODE 0.0489 0.4534

OBELISC NEF 0.0071 0.0426




Conclusions

 modelling is a fundamental dimension for control

« network of oscillators capturing the spatial and temporal interactions
among different crosses in a traffic network

« adaptively cope with unexpected traffic flow disruptions

« sliding mode controller that extends the adaptation capabilities of the
model towards handling high-magnitude high-frequency disruptions

 lightweight learning system using spiking neural networks exploiting the
coupling interactions among the different controlled oscillators

e overcoming state-of-the-art approaches
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