“ s

»
o v\

Han - .Irg
19 June 2C

—

2 ® , -
I - for life m—

IPIC 2018 5th International Physical intermet Conference S ———

.:f-Pl B L

y ‘—‘\



A S NASSSS S,

NS

y : “- '_" . £ - o ” . > G s
], T A g 2
Source: https / ' ' mércedes:h “‘ i(f'. ext/| |tq13| &-ride- hroﬁ%%
.-" K : : ‘.p bt ar
Ziia N L L %, <



-~

- ———_. o f———

for life

»

- . 3 A
. L . v i \
vy S \\-M " ~ \ \ \ !

hit /MNW mercedes- benz com/en/rrrer(g .t“- nz/next/moblllty concept-ng xt/h| hing-a-ride-th
ﬁ , v 2y K] “ o S \ : 1 -

l
Q.} g/}

-

Innovatio

B UNUNY




m inno_vation
for life s ——

Automation and robotization happening in freight
transport and logistics

PROUDLY BREWED.
SELF-DRIVEN.

Remote-controlled deep-sea
shipping

R Automated terminal tractors and
dollies
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Automation in land-based freight transport

oy

AUTONOMOUS
REFUSE TRUCK

vt Tanspod Solutions
or Salety & Productivy.
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Society of Automotive Engineers (SAE) Automation

Levels

Level Name

Narrative definition

Human driver monitors the driving environment

0 No
automation

1 Driver
assistance

2 Partial
automation

The full-time performance by the human driver of all aspects of the
dynamic driving task, even when enhanced by warning or intervention
systems

The driving mode-specific execution by a driver assistance system of
either steering or acceleration/deceleration using information about
the driving environment and with the expectation that the human
driver perform all remaining aspects of the dynamic driving task

The driving mode-specific execution by one or more driver assistance
systems of both steering and acceleration/deceleration using
information about the driving environment and with the expectation
that the human driver perform all remaining aspects of the dynamic
driving task

Automated driving system (‘system’) monitors the driving environment

Conditional

3 automation
High

4 automation
Full

5 automation

Fig. 3. SAE International levels of development in Automated Vehicle automation .

The driving mode-specific performance by an automated driving
system of all aspects of the dynamic driving task, with the expectation
that the human driver will respond appropriately to a request to
intervene

The driving mode-specic perfomance by an automated driving system
of all aspects of the dynamic driving task, even if a human driver does
not respond appropriately to a request to intervene

The full-time performance by an automated driving system of all
aspects of the dynamic driving task. under all roadway and
environmental conditions that can be managed by a human driver

Execution of Monitoring Fallback
steering and of driving performance
acceleration/ environment of dynamic
deceleration driving task

Human driver Human driver Human driver

Human driver Human driver Human driver
and system

Human driver Human driver

System Human driver
System System
System System System

System
capability
(driving
modes)

N/a

Some
driving
modes

Some
driving
modes

Some
driving
modes

Some
driving
modes

All driving
modes
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Regular Class 8 tractors =

64 channel spinning LIDAR array

neras, radar, GPS .

_'-a enomous driving capability (SAE L2/L3)
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Fully automatedAdriverless
Remote control operation possible
5 pallets
meters,.20 metric tons
00 kWh electric energy
00 km range =~ %
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Truck platooning: virtually-linked automated driving at min 0.3 s

time gap with automated braking, throttle (and steering), enabled
by C-ACC, wireless communication, GPS

GPS FOLLOWING VEHICLE

(AUTONOMOUS)
%)

FOLLOWING VEHICLE
INPUTS ACTUATORS

LEADING VEHICLE
(DRIVER)

LEADING VEHICLE
INPUTS
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Vision Truck Platooning 2025

» https://www.youtube.com/watch?v=I-xMdybBzUY
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Benefits of truck platooning

BUSINESS VALUE

Reduced truck idle time;

enhanced efficiency —

SOCIETAL VALUE

Through mileage
improvements

2.6 kg CO,/L diesel —

>90% of accidents and damages
caused by human error

~ 15%truck 8% @ 0.3s/~2.0 L/100 km
2" truck 13% @ 0.3s/~3.3 L/100 km

Fuel

consumption _ - -
~_ Driver efficiency optimisation

driving/resting times

Asset
utilisation Labour costs
optimisation

Benefits of
Truck

Platooning ~_ Less congestion

Increased traffic efficiency
Road

capacity
optimisation

Emission
reduction

Safety and
damage
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t . SAE L1 truck platoona' ‘ n
: Wireless communication:
Adaptive cruise-controf—————
Connected braking _

Forwards collission avoidance systems
Driver monitoring

‘_ - =T Vs e = : Cloud-based supervision
Sour ihttps://www.trucks.com/2017/04/1% o éhnology-truck-platooning-_s?)-m o




G- Scania Autonomous Transport Systems: 1 manned truck, 3 automated followers
-G ,g;r

iMScania and Toyoto Tsusho to trlal
4-truck autonomous platoon at
PSA Termmals, Port of Singapore .
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https://www.scania.com/group/en/scania-takes-lead-with-full-scale-autonomous-truck-platoon/
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-New project: ENSEMBLE  sotEpa
Multi-brand truck platooning | 2018=2021 e e s (A

| 20M EUR.budget | 6 OEMs, rep. bodies,
TNO coordinator| Kick-off 4 June 2018 ekt
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Matchmaking for platoons

-

3 approaches for matching

1. Ad-hoc, opportunistic
2. Coordinated, orchestrated
3. Scheduled, planned

Types of data needed.:
Logistics (destination, route, cargo)
- Vehicle (torque, braking capability, lorry, fuel)
- Driver (schedule, driving time)
- Road (sections, tunnels, bridges, weather)




1. Truck platooning and automation are technical innovations, but
e \
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2. Although truck platooning is iSing wShfety, sUStainz

deployment requires a logistics tran

security incl. privacy)

Conclusions




