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SARTRE Overview
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SARTRE objectives
Develop strategies and technologies for vehicle platoons
Operating on public motorways / highways
No changes to the road and roadside infrastructure
Develop a prototype platooning system
Assess under real world scenarios
Evaluate the environmental, safety, congestion and convenience benefits
lllustrate new business models
Benefits to lead vehicle operators and platoon subscribers

Overall concept

Lead venhicle driven normally by a trained =
professional driver

Following vehicles have automated driving LELE

Demonstrator system

Mixed vehicles: truck, SUV, station wagon /
estate, sedan / saloon
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Longitudinal and Lateral Control
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Longitudinal and lateral control based on
Host vehicle sensor data
Shared vehicle data via V2V comms

Calibrated for
Subjective smoothness and stability

Smoothness of control effort, for best
fuel economy

Measured smoothness
Longitudinal
o of gap size: 0.16 —0.22 m
Lateral
o of lateral error: 0.08 — 0.22 m

Variations are dependent on individual
vehicle characteristics, not on position
within platoon
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Longitudinal Control — Speed and Gap Changes Y
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Speed change
Minimal variations in gap sizes

Gap change
All gaps changing simultaneously, so vehicles at rear have a higher deceleration

Platoon speed and gap change
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Longitudinal Control — Harsh Braking Test Yy
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Following vehicles track the lead vehicle’s deceleration

Differences in responses due to variations in braking systems, not due to position in

platoon
Harsh braking
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Lateral Control — Straight Road
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Performance of automated lateral control system compared with manual steering

Comparable steering wheel movements

x10° Manual vs. Automated Steerlng, Volvo S60, 90 km/h, Straight Road
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Lateral Control — Curved Road =
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Comparable automated vs. manual steering wheel movements

x10° Manual vs. Automated Steerlng, volvo S60, 90 km/h, Curved Road (470 m)
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Use Cases — Demonstrator System
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Use Case scenarios: the sequences of actions which the system will have to handle
Join & leave from rear
Maintain platoon
Speed changes

Lane changes - - = HEED
Gap changes T
Special scenarios oy SN‘Q oy _

Driver manual overrides
Degraded modes

Non-platoon o T Preceding platoon vehicle speed [KPh] |- -coorioorsemrenec ey
vehicles % y Host vehicle speed o]
Additional Use & -
Cases defined but 40 5 | §
not implemented T
in demonstrator gzc‘
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Conclusions
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Control system performance is enhanced W n—— N
using real-time V2V data

Five vehicle road train of mixed types

Based on existing technologies with some
software enhancements, combined with
advanced control software

Up to 90 km/h and 4 m gaps
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