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% Global—Automatic/Self Driving Car Opportunity Market Analysis(Renub Research, 2015)
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AD Market Outlook: Top Trends, Global, 2017-2023

REBSI:,]E?::SAD Fleet Management Al & Deep Learning
Software . Developments
. Driver Monitoring
HD Locator . 'o ) ‘
Emergence of Fit- Cyber Security -] .
for-purpose . S_haned Mobility Se rvices
Integration of AD with other Vehicles . with Autonomous Vehicles
Value-added Services like . ' Domain Controllers
Shared Mobility Solutions _
O Impact . o
Development of Testing OTA Updats Vax Regulatory Guidelines Q
Infrastructure in Real World Technology| Infrastructure andMandates  |mprovement in
Conditions Depth Perception
5G Connectivity o
Development of
o Low Smart Vehicles

Certainty

L1 High certainty and impact o Market Trend .Technoiogy Trend Source” Frost & Sullivan
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1.000 drivers 100 cars 10 European countries Piloting Automated Driving on European Roads.
@ (D
|

PREPARE DRIVE EVALUATE

DEPLOY - Europe-wide Piloting Environment - User Studies - Business Studies
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ART Information Center

Advanced PTPS

Real—tlme/Bus N . Dynamic Connection
Walklng Map  Operation Infqrmatlon N Information,

Movement Restrictions
Assistance Information

Dynamic Connection
Information

Smooth

Acceleration/Deceleration
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Expecied Sk RS Stereo LDAR +7  Cameras+ |Tnapo (for LIDARs + stafic long- Cameras
Sensor Fusion faci camera+ Radars +4 12 ultrasonic Radars + +
ing sterec  cameras +5 L4 only) + range radar F
Strategy £ LiDAR Radars + Cameras+  sensors + B Camera + its + 10 ult Ultrasoni
SR ! GPS + FLIR 12 ulirasonic  HAD Maps ars HAD Maps ‘" e c
Ultrasonic Camera + short-range
sensors + I_sl.inDsK*rs * HAD Maps radar sensors Sff:;sm
GPS aps
) Valeo, Nvidia, sy : Waymo,
Key Mobileye, Mobileye, Conti, Nvidia, Autoli Nyidia, Conti, Contl, Rt Conti, Takat:_a., NSk
: i Intel, Bosch, i v,Delphi, Delphi, .. Denso, Autoliv, ;
Partnerships  Conti Bosch T Autoliv, Delphi Conti, Nvidia BMW,
Nvidia Conti Bk Valeo Valeo, ZF, Gentex Intel
Velodyne
<3g 21> 229 OEMQ| A2FY MU|AE 28 AT F7|s2 M2H(Frost & Sullivan, 2018)
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Active Safety
Active Safety | Active Safety | Active Safety and Driver
and Driver and Driver and Driver Assistance, i i Driver
Assistance Assistance Assistance Infiniti - Level 2 | Assistance Assistance Assistance
Autonomous Optional
Fut driving L4 autonomous
Tau = L2 vehicles by  technology on  autonomous L2 autonomous L4 Vehicles drive mode First L2 vehicle
Ap-pl‘i@geql_ 2019 Mazda vehicles by by 2019 by 2022 operational by 2018
vehicles by 2021-22 on driver's
2025 demand
Ultrasonic i
5x radars + 5x 2LDARs+4  BLIDAR+O  sensors+  ojocorioca
Expected GAErS SViDARs e 4 | DoewEd Rackira ¥ 42 Weriia LDAR (for  Upto7 Radars
4 including Cameras + camera + 12 antennas + :
Sensor Fusion f = Radars + 3 ; = L4 only) + + 5 Cameras +
Strategy forward-facing Carioris ultrasonic ultrasonic Radar + ke HAD Maps
stereo camera SENSOrs + sensors + HAD LiDAR+ i
+GPS GPS Maps cameras +
HAD Maps HAD Maps
Embotech,
Key Aurora, Intel ]n';?bg?;h .Aumz Microsoft, Tom Tom, c MI a%n;, phi nuTonomy,
Partnerships NVIDIA Lt A NASA, Intel LG, Ubisoft, d ' Almotive
Conti Mobis, LG 1AV, Sanef Valeo
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T515624 P
Cooperative TIWS CD 20035 %
systems % |
26684 |
. R o B
11067 TR20545
Applicable RoVAS y §
to the both aEs
Standalone
_ DIS 19237 PWI 22078
L - — PDCMS EmE BDCMS

*Z A1 SO TC204 WG 14 Published
* =9 oof
- TIWS : Traffic Impediment Warning Systems

CIWS : Cooperative Intersection Warning

Systems
CACC : Cooperative Adaptive Cruise Control

EEBL : Emergency Electronic Brake Light
systems

TINS : Traffic Incident Notification Systems

LDWS : Lane Departure Warning Systems

LSF : Low Speed Following systems

MALSO : Maneuvering Aid for Low Speed
Operation

LKAS : Lane Keeping Assistance Systems
ACC : Adaptive Cruise Control
APS : Assisted Parking System

PDCMS : Pedestrian Detection and Collision
Mitigation Systems

PALS : Partially Automated Lane Change
Systems

Current work items Preliminary

CSWS : Curve Speed Warning Systems

HNS : External Hazard detection and
Notification Systems

RoVAS : Report on standardization for
Vehicle Automated driving Systems

FVCWS : Forward Vehicle Collision Warning
Systems

- LCDAS : Lane Change Decision Aid Systems

FVCMS : Forward Vehicle Collision
Mitigation Systems

ERBA : Extended Range Backing Aid
systems

PADS : Partially Automated Parking Systems
- Level 2

BDCMS : Bicylist Detection and Collision
Mitigation Systems

<19 27> ISO/TC 204 WG 14 8 % Z3} 3
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CIWS: Cooperative Intersection Warning Systems
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Method and apparatus for controlling automated guided vehicle
=7} us =S NEC Corporation(JP)

HHS 5002145 (1991.0326) =& <s 1989-303169 (1989.01.26)

0K

In a method of controlling travel of an automated guided vehicle,
the automated guided vehicle is guided to travel along a guide
marker arranged in a lattice form when the automated guided

0
12

vehicle goes straight, and, when it turns, curve travel by
autonomous control from a starting lattice point to a target lattice
point.

A method of controlling travel of an automated guided vehicle,
comprising the steps of:

guiding said automated guided vehicle along a guide marker
arranged in a lattice form when said automated guided vehicle
goes straight;when said automated guided vehicle turns, causing
it to perform an autonomous travel along a curved path from
one lattice point to another lattice point;providing, in said
autonomous travel, necessary deviation angles to left and right
wheels of said automated guided vehicle at the one lattice
point;monitoring numbers of rotations of said left and right

2
EE
02!
-
0%k

wheels during the autonomous travel in order to measure a
travel distance of said automated guided vehicle;comparing the
travel distance with a value corresponding to a length of the
curved path; andnullifying the deviation angles of said left and
right wheels when the travel distance coincides with the value in
order to cause said automated guided vehicle to go straight by
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The invention relates to an autonomous navigation system for an
unmanned vehicle. The tracks or wheels are driven by hydraulic
reversible motors (5, 6), having the output thereof regulated by
valves (7, 8 whose relative control can be used for controlling
both heading and speed. The vehicle carries a navigation
computer (10) which receives positional information from an
external positioning system (12, 13). A ground station computer
(14) has been supplied with a digitized map over a
predetermined path (15) and the ground station computer (14) is
in a two-way radio communication with the vehicle navigation
computer (10) which is supplied with the information relating to
the path (15). An established path, which is received from the
external positioning system, is compared to the predetermined
path (15) and the vehicle navigation is modified for compensating
the deviations.
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Fail-safe speed profiles for cooperative autonomous vehicles

(™ XS 2S flet 0|F AHHER| £ == utd)

GM Global Technology

a =2/ o| i
= = Operations LLC
US 2010/0256835 E2HS US 8,676,466
2010.10.07 (&2l 2010.03.30

A method for controlling speed of a vehicle based upon control
messages received through a communications device within the
vehicle includes monitoring communication of control messages
to a propulsion controller wherein control messages includes a
speed profile including a current speed command representing
instantaneous desired speed of the vehicle and future speed
commands representing a predetermined controlled vehicle stop
through a speed profile period, detecting anomalous communica-
tions of the control messages, and controlling the speed of the
vehicle during anomalous communications using the future speed
commands.

Method for controlling speed of a vehicle based upon control
messages received through a communications device within the
vehicle, the method comprising:

monitoring communication of control messages from an autono-—
mous controller within the vehicle through the communications
device within the vehicle to a propulsion controller within the ve-
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hicle wherein control messages comprise a speed profile includ—
ing a current speed command representing instantaneous desired
speed of the vehicle and future speed commands representing a
predetermined controlled vehicle stop through a speed profile
period; detecting anomalous communications of the control mes—
sages through the communications device, the an

omalous communications detected by determining one of irregular
control message arrival times from the autonomous controller to
the propulsion controller, and mismatched counter measurements
between consecutive control messages sent by the autonomous
controller to the propulsion controller; and controlling the speed
of the vehicle during anomalous communications using the speed
profile, comprising determining the speed profile period containing
a distance confirmed to be clear to traverse by the vehicle at
the time the anomalous conditions are detected, and controlling
the speed of the vehicle according to the current speed com-
mand at the time the anomalous conditions are detected until
the vehicle has traversed a predetermined percentage of the
speed profile period and subsequently, reducing the speed of the
vehicle a ccording to the future speed commands.

Field Interpretation Typical Use

Speed delta_1 Change from the current Command Speed Initial coasting or slight
anticipated at a distance equal to (25%) of the deceleration... if
Length of Speed Profile measured from the current | communications
location recovers, the motion will

not be disruptive

Speed delta_ 2 | Change from the current Command Speed Transition to significant

anticipated at a distance equal to (50%) of the slowing
Length of Speed Profile measured from the current
location

Speed delta_3 | Change from the current Command Speed Transition to significant
anticipated at a distance equal to (75%) of the slowing
Length of Speed Profile measured from the current
location

Speed delta_4 Change from the current Command Speed Complete stop for fail-
anticipated at a distance equal to (100%) of the safe maneuver (which
Length of Speed Profile measured from the current | would be the inverse of
location the current Command

Speed)
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