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Voice software addresses shift to cloud computing

As voice recognition becomes a de facto control technigue for many tasks, there’s a
growing move to handle some of the nrocessing via clond computinag, This chift

comes as| A5 yvoice recognition becomes a de facto control technigue for many tasks, there's a
autemaks orowing move to handle some of the processing via cloud computing. This shift
fc'f’r:hlcjz comes as software providers strive to make voice recognition even easier for

attempts| automakers to deploy.

enhanced-srgor

QNX Software
2.0, which upgrd -
platforms. The n

S
o1y Ao| B 90| Aoj |20 Eote| UE 2AQC ARYL T MAT Fo| o
A=A I- n]
user commands O

57 9zt

"Speech systems in the car may process commands like play and pause, but when
yvou're accessing navigation, it's not practical to have every city and street on
board. It's much easier to send the data to the Internet,” said Andrew Poliak,
Director, Business Development for QNX.

The combination of voice recognition and cloud computing is gaining moementum
throughout the industry. Earlier this year, Pioneer Corp. rolled out Zypr, a voice-
powered web application proegramming interface. It has a centralized, cloud-based
architecture that helps developers access maps and routing, local search, social
networking, and other data created by many content providers.

&M : http://articles.sae.org/10455
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Taxonomy and Definitions for Terms Related to On-Road Motor Vehicle Automated Driving Systems

T e ———— £ == e —— = == 1 BA tor Vehicle Aut o g g, g Pl gl g KNy o g gy g
I I ] SAE INTERNATIONAL J3016™ lssued JANZO14 Page 5 of 12
SURFACE VEHICLE SAE INTERNATIONAL - J3016™ issued JANZ014 TABLE G £8 OF HLA f SYSTI
ABLE 3 - SIMPLIFIED TO HIGHLIGHT ROLES OF HUMAN DRIVERS AND AUTOMATED DRIVING SYSTEM
wrzmationas. | INFORMATION REPORT
Bryant Walker Smith, SAE Levels of Automaton, hitp./icvberlaw.stanford. edu/Lol Table 3 mirrors Table 2, but focuses specifically on the relative roles of a human driver versus the system. As in Tables 1
5 B _ and 2, "system” refers to the driver assistance system, combination of driver assistance syslems, or automated driving
N 49 U.5.C. § 30102(a)(6) — definition of motor vehicle. system, as appropriale. The characteristics presented below represent minimum, rather than maximum capabilities, for
9 Taxonomy and Definitions for Terms Related tof each level of automation. For example, a particular conditional automated driving System might be capabile of transitioning
Drriving Systel Michon, J.A_ 1985. A CRITICAL VIEW OF DRIVER: BEHAVIOR MODELS: WH 14 a minimal risk condition in many but nat all situations.
DO? In L. Evans & R. C. Schwing (Eds.). Human behavior and traffic safety
1 1885. Driving mades
RATIONALE 3. TAXONOMY OF AUTOMATED DRIVING i
Pl  This Information Report provides a taxonomy o i driving system
y describing the full range of level " st HARARY O3 . FIVING ALTORMA
alss includes operational definiions for advanced levels of automation and TABLE 1 - SUMMARY OF LEVELS OF DRIVING AUTCIATION HUMAN DRIVER MONITORS DRIVING ENVIRONMENT
5 foundation for further standards development activites and a common SAE's levels of driving automation are descriptive rather than normative and ted =
“AutomatedfAutonomous Vehicle™ comm 3
! undty minimum rather than maximum capailities for each level. In this table, “syste] Level0- No Human driver  Human driver nia nia Yes None
1. SCOPE combination of driver assistance systems, or automated driving system, as app| Autemation
levels definitively corespond fo those developed by the Germany Federal
" " " Level 1 — H dniverand  Human driver Mo M ¥ Some
Thig Information Repert provides a taxonomy for motor vehicle automation| approximately carespond to those described by the National Highway Traffic { oo u:;ﬂmm ° =
automation. However, it provides detailed definitions only for the highest | Paper litled “Preliminary Statement of Palicy Concerming Automated Vehicles."(f 2 oo
taxonomy (namely, conditional, high and full automation) in the context of r
“wehicke" or “vehicles”) and their aperation on public readways. These latter | IExacution of Lavel 2 - System Human driver ™ N ¥ Some
in which the dynamic driving task s performed enlirely by an autornated dr Lioringand  [Monital o e
) ! v ol A name [SAE narrative definition iriving| Partial
frip. Popular, media, and legislative references to “autonomous” or “self-drivir| | § Ervirell i
levels of autornation. These definitions can be used lo describe the autorr] |« 2 Mecebe raticn
systems within those vehicles, and (3) the operation of those vehicles. AUTOMATED DRIVING SYSTEM MONITORS DRIVING ENVIRONMENT
collectively serve users of vehicles of all classes and aulomation leye| [Human driver monitars the driving environment
motoreyclists, padal eyclists, and pedestrians. Level 3- System System Yes Mo Yes Some
[ = Maneals uﬂmmm e | sumsn e |1 Conditional
. . - . [ , Even man unan| g tomation
This document does not provide complete definitions applicable to lower lef i ;
assisted, or partial automation), but they are described as paints of refers enfianced by waming af interverdian syslems
am.u_malinn. Al:lwa sal'a|_y and driver assismua_sysie_ms that paﬂial_y andi the: crivirg mode-spediiic exseutian by a diver Level 4 - System System Yes Yas Mo Some
vethicle operation (including systems that automatically intervena to avoid and assigtance system of ether steeding of High
immediately disengage), but otherwise rely on a human driver o operate 4 | Oriver [acce n about the | Human driver | | Augomation
included within the condiional, high, and full auformation taxonomy types that i eril and wilh (e 1ihatthe | and sysiem
Jmmnn difver parfarm all remaining sspects of the
2. REFERENCES dymamic driving task Level 5 - System System Yes Yes ™ All
Full
" the driving mode-specific execulion by one or more.
2.1 Applicable Documents diiver assistance systems ﬁm?ﬂs«mg ard Autpmation
g | Partial [aces " natouthe| oo b
The following publications form a part of this specification to the extent spec iy el and with the 1 il the
latest issue of SAE publications shall apply. st chver perfor all remaining a%oects of the 4. DEFINITIONS
dymamic driving bk
Tom M. Gasser and Daniel Westhoff, B4St-study: Definitions of Automatior] | - 41  AUTOMATED DRIVING SYSTEM
Vehicle Automation Workshop, Transportation Researci] {systen the driving
onlinepubs. irb.orafonlinepubsiconferences/i2012/Aulomation/presentations/Gd The hardware and software thal is eollectively capable of performing all aspects of the dynamic driving task for a vehice
“Preliminary Statement of Pelicy Concerning Automated Vehicles,” National e dibing d‘i’ﬂmg‘m o Al Quhethar part fave or A8l time).
30, 2013, hitpAwwew.nhisa. gowAbout+NHTSA Prass+Releases/U. 5 +Departr| 3 dyranmi g wilh e i (b Syslen Sy 42 DRIVE
Palicy+on+Aulomated+Vehicle+Development v will nwampuanly ba & request fof -
SAE Tocrical Standans Baard Fates provide P Thi rpar & puie by BAE 1 advance e stme To operate a vehicle on a public or private roadway at any point al or between an origin and a destination, whether er not
entieely volurtary, and s applicabily and sullabiity for any paniular use, Inchudng any paent Intingemen ary the: difving mode-specific perfarmancs by an the vehiche i in motion.
‘SAE neviews each technical report at least every five years at which me & may be revised, reatimed, 554 4 High automaied driving system of all aspects of the System Syl
suggesiions. task, sven il 8 human driver doss not 47 DRIVING MODE
CopyTight @ 2094 SAE International respond appropristely b & reques 1o infervens -
Al nghts reserved. No part of this publication may be reproduced, siored in a refrieval sysiem of Tarsn
, recording, or cihensise, withec the priar writien pesmission of SAE. — the fuibelime by 8 automated A type of driving seenario wilh characteristic dynamic driving fask requirements (e.g., expressway merging, high speed
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HUMAN DRIVER MONITORS DRIVING ENVIRONMENT

- Level 3 :

Level 0 - No Automation + Monitors driving environment
» Executes the dynamic driving task

(steering, accelerating, braking)

« No active automation (but may provide
warnings)

Level 1 - Driver Assistance

- Level 4 :

+ Monitors driving environment

+ Executes either longitudinal
(accelerating, braking) or lateral
(steering) dynamic driving task

» Constantly supervises dynamic driving
task executed by driver assistance
system

+ Determines when activation or
deactivation of driver assistance
system is appropriate, except for
systems that automatically intervene in
an emergency

+ Takes over immediately when required

« Executes portions of the dynamic driving
task not executed by the human driver
(either longitudinal or lateral) when
activated

« Can deactivate immediately with request
for immediate takeover by the human
driver

- oA

Level 2 - Partial
Automation

« Monitors driving environment

« Constantly supervises dynamic driving
task executed by partial automation
system

+ Determines when activation or
deactivation of partial automation
system is appropriate, except for
systems that automatically intervene in
an emergency

+ Takes over immediately when required

» Executes longitudinal (accelerating,
braking) and lateral (steering) dynamic
driving task when activated

« Can deactivate immediately with request
for immediate takeover by the human
driver Level 3 - Conditional

Automation

Ao s

2BAN 2=

- Level 0 :

- Level 1 :

Level 4 - High Automation

- Level 2 :

= W ol A5 1|20 HENe
=3 4%°IN A5

- 38X 5(ACC) + AMKAITS(LKAS)

HsiMoz M2

Level 5 - Full Automation

YN NaX TNo

=

S 4N NETY NAHC| NEY

» Determines when activation of
automated driving system is
appropriate

» Takes over upon request within lead
time

» May request deactivation of
automated driving system

« Determines when activation of
aufomated driving system is
appropriate

= Takes over within lead time, if
requested

« May request deactivation of
automated driving system

« Some applications in this category
may not entail a human driver.

e May activate automated dnving
system

* May request deactivation of
automated driving system

» This category may not entail a human
driver.

o
oAl @2 & RE
OE A% AT A2FY 20 Ti5
AN SHA| EE%= Bl

AUTOMATED DRIVING SYSTEM MONITORS DRIVING ENVIRONMENT

= Monitors driving environment when
activated

» Permits activation only under conditions
(use cases) for which it was designed

« Executes longitudinal (accelerating,
braking) and lateral (steering) portions of
the dynamic driving task when activated

= Deactivates only after requesting driver
takeover with a sufficient lead time

» May, under certain, limited
circumstances, transition to minimal risk
condition if human driver does not take
over

» May momentarily delay deactivation
when immediate human takeover could
compromise safety

« Monitors driving environment when
activated

= Permits activation only under conditions
(use cases) for which it was designed

» Executes longitudinal (accelerating,
braking) and lateral (steering) portions of
the dynamic driving task when activated

« Initiates deactivation when design
conditions are no longer met

» Deactivates only after human driver
takes over

« Transitions to minimal risk condition if
human driver does not take over

« May momentarily delay deactivation
when immediate human takeover could
compromise safety

« Monitors  driving environment when
activated
« Executes  longitudinal  (accelerating,

braking) and lateral (steering) portions of
the dynamic driving task when activated

« Deactivates only after human driver
takes over or vehicle reaches its
destination
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Guidelines for Safe On-Road Testing of SAE Level 3, 4, and 5 Prototype Automated
Driving Systems (ADS)

RATIONALE

This document provides general safety-relevant guidelines for performing tests of prototype automated drving systems
(ADSs) equipped on test vehicles operated in mixed-traffic environments on public roads. The levels of automation
addressed in this document include conditional (level 3), high (fevel 4), and full {fevel 5) as defined by SAE J3018; when
activated, these ADSs do not rely on a human driver for monitoring and responding to the vehicle or traffic environment.
(SAE J3016 defines the italicized terms in this document.) These guidelines apply to the testing of all types of motor
vehicles including light-duty, passenger, freight or transit vehicles, but are not concerned with component-level testing.
These guidelines address only the safety-related prerequisites for on-road testing and conduct of such tests. They do
MOT establish performance criteria or test procedures for production vehicles equipped with ADSs.

Mixed traffic environments are active public roadways, closed campuses (such as military bases, factories, ports, and
enclosed communities), and other contexts that involve a risk of injury to road users or damage to their property. These
environments will (variously) include motor vehicles of all types and classes, pedestrians, and pedal cyclists, as well as
animal and object hazards. Accordingly, these guidelines address analytic, laboratory, simulation, or closed-course test
methods only to the extent that these methods are part of, or predicates to, tests of vehicles equipped with prototype
ADSs conducted in mixed-traffic environments on public roadways. The guidelines assume that any such tests will be
conducted under some form of human supervision; this assumption applies even if the ADS being tested is considered to
be a level 5 “full automation” system. Licensing and registration requirements for test vehicles equipped with prototype
ADSs should be checked with relevant local jurisdictions. This document also provides guidance on test driver training
and test program management; graduated road testing; test data capture; safety override guidelines, and software
development and release requirements.

Safety guidelines for the on-road testing of vehicles equipped with prototype ADSs do not currently exist. The information
given in this report will assist interested parties in the creation of guidelines for the on-road testing of such prototypes.

233 : hitp://digitallibrary.sae.org/content/j3018_201503
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4.2 Test Driver Workload ....................... —_—— =L
43 Managing TestDrivers ......................
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! SCoPE Software Development and Modifications| - S/W Tig R 2%
This document provides guidelines for the safe conduct of on-road tests of vehicles equipped with prot = conditional,
high, and full (levels 3-5) automated drivi i H id f
testing production 40se imended o1 s o moelection of Test Routes | iomees - HIAE = {MH
prototype vehicles on public roads.
These guidelines do not address: Grad uate-d Rﬂad Testing . E E“ A E KI'-—H|'7|SI 5
" monitor he emironment. (See QA‘EJ‘;ETE_'I_‘:’;' tz) [iﬂamtua éémt J;é oy aer e . HAE Go|f 4XN
e Closed-course testing. p Hao :I AHA OI_K_I
« Componentlevel testing. Sﬂf&ly Override _E" I_ K.||°1 ° I ==
The precise regime of road testing for a particularprototype—wirgepenoonmme—mrended level of automation and the

targeted capabilities of the prototype (see SAE J3016 for more information).

A prototype suitable for testing on public roadways is presumed to have already passed laboratory andfor closed-course
testing, which are not addressed by this document.
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How Google's Self-Driving Car Works

By Erico Guizzo
Posted 18 Oct 2011] 9:00 GMT Google has released details and videos of the project before, but this is the

first time I have seen some of this footage -- and it's impressive. It actually
changed my views of the whole project, which I used to consider a bit far-
fetched. Now I think this technology could really help to achieve some of the
goals Thrun has in sight: Reducing road accidents, congestion, and fuel
consumption.

Watch:

How Google's Self-Driving Car Works

- |[EEE Spectrum
- |[EEEY F¥ EM=
- A EtEl= Magazine
- ™ MW 385,0008 °l¥e =4t

Urmson, who is the tech lead for the project, said that the "heart of our

: VeIodyne°I il 9= 64712 & F°IM= system" is a laser range finder mounted on the roof of the car. The device, a
Velodyne 64- . gener i rir ,
NEXNO| 30 A|EE I\-I elodyne 6 beam.laser generates a detailed 3D %nap .of the env 11-onment
T = 00 The car then combines the laser measurements with high-resolution maps of

the world, producing different types of data models that allow it to drive itself
while avoiding obstacles and respecting traffic laws.

EM : hitp://spectrum.ieee.org/automaton/robotics/artificial-intelligence/how-google-self-driving-car-works
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L FOREWORD l ited States

Energy stored in a battery provides power for an Electric Vehicle (EV) oFPlug In Hybrid Electric Vehicles (PHEV).
Conductive charging is a method for connecting the electric power supgply network to the EV/IPHEY for the purpose of
transferring energy to charge the battery and operate other vehicle elﬁal systems, establishing a reliable eguipment
grounding path, and exchanging control information between t V' and the supply equipment. This document
describes the electrical and physical interfaces between the and supply equipment to facilitate conductive
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RATIONALE - SAE EVCCC(Electric Vehicle Conductive

This recommended practice defines AC Level 1 and AC Level 2 charge levels and specifies a conductive charge coupler
and edectrical interfaces for AC Level 1 and AC Level 2 charging. This revision incorporates DC charging. DC Lewvel 1 —_ K E F N .
and DC Level 2 charge levels, charge coupler and electrical interfaces are defined. The DC Level 1 charge coupler is C h arge CO u p I e r) :|1 L-" E1 QI‘ KI‘ = °| N I‘:
identical 1o the AC Level 1 and AC Level 2 charge coupler. DC Level 2 charging is achieved by adding 2 high current

contacts 1o the AC Level 1 and AC Level 2 charge coupler.
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Energy stored in a battery provides power for an Eleciric Vehicle (EV) or Plug In Hybrid Electric Vehicles (PHEV).
Conductive charging is a method for connecting the eleciric power supply network to the EVIPHEV for the purpose of
traneferring energy 1o charge the battery and operate other vehicle electrical systems, establishing a refiable equipment - K'l 1 I KI’ re) KI’ I _/E-IQI-ZF-QI HI 2 1 I'_/t ol 111 EI M % %-I I‘AI
greunding path, and exchanging control information between the EVIPHEV and the supply equipment. This doeument

describes the electrical and physical interfaces between the EVIPHEV and supply equipment to facilitate conductive
charging. Functional and performance requirements for the EVIPHEVY and supply equipment are also specified. This

document containg 51 pages, including this page, and should not be used as a design tool if any of the pages are ﬂ (ol =] )
missing.
MNOTE: This SAE Recommended Practice is infended as a guide loward standard practice and is subject to change in EK1
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A method of DC EVIPHEV charging is shown in Figure 6.4 at the electrical ratings specified in Table 6.2. This is the
APPENDIX A - CHARGE COUPLER DIMENSIONAL REQUIREMENTS (NON LOCKABLE) K22 Connector Physical Dimensions z%gﬁrﬁlg&ﬁggféﬂel 2 charging. This configuration allows DC charging with the vehicle inlet and charge coupler

A1 SCOPE The connector shall comply with the key physical dimensions as shown in Figure K2.
Note: Power contacts for AC Level 1, AC Level 2 and DC Leve! 1 are not populated in DC Leve! 2 charge connector.
This appendix provides dimensional requirements for a non lockable coupler vehicle inlet (sheet A-1), connector (sheet Connector
A-2) and vehicle inlet access zones (sheets A3-5). Dimensional requirements to implement an optional coupler locking N
meshanism may be found in Appendix B, sheets 1-3 Mechanical Interface
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Fig. 2. Proposcd IM* of & mono coil with s open cove plitc. (a) Moo
coil comuisex of 4 souce currest wad 3 core plate with fiste width and inSailc
b B ) of the mono

coil

mgpa-. flux is severely distorted by the core plate: hence, it

ically difficult it. The magnetic field on
the surfxt uflhc core is, however, close to perpendicular when
the permeability is infinitely large, as shown in Fig. 3. Therefore,
it can be solved by applying a modified magnetic mirror model,
in which the mirror curnent generates a canceling magnetic ficld
against the source current for the horizontal direction x oa the
surface of the core plate. Fig. 3 shows the FEM simulation
results for the angle of the magnetic flux density on the surface
of the core plate as a function of the relative permeability. It was
found that l.hzmagnth: flux is close 1o perpendicular when the

relative bility excoeds ly 1000. Therefore, it
is applicable to most practical core materials where this value
typically ranges from 2000 to S000.

IM? for the mono coil is, bowever, not readily available be-
cause the distance from the surface of the core de as well as
the magnitude of the mirror current [, have yet to be deters
mined. For the case of a mono coil with a finite width. there
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on its core plate becomes zero, 25 discussed in Section 11-4. Al
of the upside mirror cumrents and dowrside mirror currents have
walues ddentical to each other. This comes from the fact that the
mzxgnitude of the mimor currents is independent of the distance
Froen the come surface and is solely determined by an observation
pain, as identified by (31, The magnetic Aux density a any point
Iz, ¥} between the parallel core plates of the gap k considering
2r+1 reflections is determined from (2) as follows:

- [ T e aig (3 — o + 2hk) — mpx
B’_Iﬂ’l_|?r:_£ A y—d T2k
T
e, +d 4 2hik) — o I
oy, S A ) oy }| [—

=+ (y +d 1 ZRE)
<%.nsygn.

In {14}, qu¢ ix determined by the ssccessive application of
IM? of the mone coil with an open care plate to this twosplate
case as expressed as shown in the following equation:
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(14) Foy 15, Comparison of the IM? with FEM simulation reults fi the

e dessity oo the memer coil wath 3 pick-upecee pilite fioe differest b akong x a1
ix, b ussler the condstions i, m W, J, = 004, d = 001 0l w, = 3m.
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E=1,23... I+l (15)

In (15}, 7y represents the source current and 7, , represents
the first downward mimor current, as shown in Fig. 13, In
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proportionally to the speed. However, the output voltage of the inverter is limited by
DC-link voltage, which makes physical limitation of operating speed of the machine. In
Email to a Colleague order to overcome the voltage constraint in PMSM drives, flux-weakening control,
which applies negative -axis current to reduce g-axis flux linkage, is normally used. In
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Direct Current Charging or DC Charging is a method of charging which facilitates rapid energy
transfer from the electric grid to plug in vehicles. This method of charging allows significantly
more current to be drawn by the vehicle vs. lower rated alternating current (AC) systems. A

= combination of vehicles which can accept high current DC charge, and the DC supply equipment
which provides it has led to the use of terminology such as Fast Charging, Fast Charger, DC
Charger, Quick Charger, etc.DC charging and AC charging vary by the location at which AC
current is converted to DC current. For typical DC charging, the current is converted at the off
board charger which is separate from the vehicle. For AC charging the current is converted inside]
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The design results for a 250 kW switched reluctance aircraft engine starter/generator system
power inverter are presented. The starter/generator employs a single switched reluctance
machine and a generating system architecture that produces two separate 270 Vdc buses
from that single switched reluctance machine. The machine has six phases with three of the
phases connected to one inverter supplying 125 kW to one 270 Vdc bus while the other three
phases are connected to a second inverter supplying 125kW to the other 270 Vdc bus. Each
bus has its own EM1 filter and control in addition to its own inverter . Two types of inverters
have been developed, one type employs MOS Controlled Thyristors (MCTs) for the controlled
switches and the other type employs Insulated Gate Bipolar Transistors (IGBTs). High-current
500 A peak turn-off MCT modules were specifically developed for the MCT inverters . Two of
these modules are placed in parallel to form the required 1000 A switches., Safe operating
area issues and special considerations related to employing the MCT switches are described.
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