PCT/US2018/052610

117

WO 2019/067429

Vi 3dNOld

()3

9/l

vil

clLi

01

891

98t

1252

9l

08l

seoiaa(] Bulnseepy

WBISAS Jamod

wealsAg uondasiad

weisAg Buiuoilisod

walsAg uonebinen

wiesAg buieubig

weisAsg
UOHEOUNON

\/\o_\_\

wesAg Buuselg

WaIsAg uohele|eooy

WiSISAS uoneIs|es(]

weisAg Jsuue|d

\/\Now




2017 PCT/US2018/052610

WO 2019/067429

SUOIIoNJIsU|

21eq

AJOWIBN

(s)Jossanold

aoiaa(g Buiindwon

dl 3d4NoOld



317

WO 2019/067429 PCT/US2018/052610

216
214
212

.
228
.
24 26
{_
.
220
A
FIGURE 2

=




4/17 PCT/US2018/052610

WO 2019/067429

43>

8l¢e

ALY
a0e

14933
Goe

V€ 3dNOIld

ole

cle

AL
9l¢

AL corssssom ]

80¢

Ay €0€

) 2 2 e
= T x\\ e

i e
L

e




517 PCT/US2018/052610

WO 2019/067429

o€ 3dNOIl4

T Y
x e R e
- EHeep b ST

rep
R
s

d€ 3dNoOld

oLe

cle
ole
c0g

90¢
ALY
80¢
e0e

80¢

143>



6/17 PCT/US2018/052610

WO 2019/067429

ac 34Nold

90¢

492>

|

8l¢

e,
B R ERRRRERRS

G0€ . . : _

G,

1492

it

o,

L , g o

A .mexﬂﬂﬁo..is\. T i z :
= e e 2

, \\\ ISt

a0e



0000000000000000000000000000000000




WO 2019/067429 8/17 PCT/US2018/052610

422
432

442

460

100

T

LI

=
=¥

0
FIGURE 4



o7 PCT/US2018/052610

WO 2019/067429

opy sindu] Jasn

iy Aejdsig

eled

suononJsUj

AICWBIN

()J0ss800.1d

uonelS YopA eblsiouo)

ey

oot sinduyj Jesn

vep Aejdsig

eled

suononsyj

AloWwsiy

(s)iosse004d
aoinaq Bunndwon wuay)

NIOMIBN

welsAg
abelolg

e 05y

G 34NOl4d

00

eleq

Ovv

suoIoNASU|

AIOWBIN

($)1088800id

0Ly e aolAe( Bunndwo”) Jaaieg

oz sinduy Jesn

pzy Aejdsig

eled

SUONONIISU]

AloWws iy

(s)i08s900.1d

82IA8(]

Bunndwod waid

SPOIYSA

SIUBA




10117

WO 2019/067429 PCT/US2018/052610

616
614
612

V 646

|
642

626

RN 51
]

Il

Il
R8Il

Il

Il

=
e

624

1
FIGURE 6

622 [
620




117

WO 2019/067429 PCT/US2018/052610

616
614
612

744

760

742

100
740

.
628

7

24

.

620
FIGURE 7




WO 2019/067429 12117

616
614
612

810

744

742

100
740

620

PCT/US2018/052610

FIGURE 8



PCT/US2018/052610

13117

WO 2019/067429

{s)iorenoy Buusslg

waisAg Buies)g

(s)iojenioy uoneis|eldy

welsAg uonels|sooy

(s)io1enioy UohEIs|eDa(]

weisAg uonels|ade(

0l6
sjeubis

6 34NSOIld

Z0l weisAg Jsuuejd




WO 2019/067429

616

614

1010

14/17

100

PCT/US2018/052610
()
N
O
N
<o)
<
T
N~
O
R
P~
o
A
Q
: r
>
N ©
N o Q
TH




WO 2019/067429 15/17

. 1120

616
614
612

1110

744

742

100
740

620

PCT/US2018/052610

FIGURE 11



16/17
WO 2019/067429 PCT/US2018/052610

1210 NG Controlling the vehicle in an autonomous
driving mode by generating first
commands for acceleration control and
sending the first commands to an
acceleration actuator of an acceleration
system of the vehicle in order to cause the
vehicle to change aceleration

l

1220 “\__| Monitoring the acceleration of the vehicle
while the vehicle is being operated in the
autonomous driving mode

l

1230 NG Comparing the monitored acceleration
with the first commnds

l

1240 ~_| Determining that there is an error with the
acceleration system based on the
comparison

l

1250 “__| When the error is determined, controlling
the vehicle in the autonomous driving
mode by generating second commands
which do nto require any change in the
vehicle’s acceleration by the acceleration
system
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FIGURE 12
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1310 NG Controlling the vehicle in an autonomous
driving mode by generating first
commands for orientation control and
sending the first commands to an
orientation actuator of an steering system
of the vehicle in order to cause the vehicle
to change aceleration

l

1320 "] Monitoring the orientation of the vehicle
while the vehicle is being operated in the
autonomous driving mode

l

1330 NG Comparing the monitored orientation with
the first commnds

l

1340
N Determining that there is an error with the
steering system based on the comparison

l

1350 “__| When the error is determined, controlling
the vehicle in the autonomous driving
mode by generating second commands
which do nto require any change in the
vehicle’s orientation by the steering
system
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FIGURE 13



