505795693 11/27/2019

PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1

Stylesheet Version v1.2

EPAS ID: PAT5842522

SUBMISSION TYPE:

CORRECTIVE ASSIGNMENT

NATURE OF CONVEYANCE:

Corrective Assignment to correct the NATURE OF CONVEYANCE FROM
CHANGE OF NAME TO ASSIGNMENT previously recorded on Reel
050353 Frame 0884. Assignor(s) hereby confirms the CORRECT
CONVEYANCE SHOULD BE ASSIGNMENT.

CONVEYING PARTY DATA

Name Execution Date

UBER TECHNOLOGIES, INC. 07/02/2019

RECEIVING PARTY DATA

Name: UATC, LLC

Street Address: 1455 MARKET STREET, 4TH FLOOR
City: SAN FRANCISCO

State/Country: CALIFORNIA

Postal Code: 94103

PROPERTY NUMBERS Total: 463

Property Type Number
Application Number: 09824543
Application Number: 62623815
Application Number: 62623171
Application Number: 62623155
Application Number: 62622233
Application Number: 62620735
Application Number: 62620656
Application Number: 62619147
Application Number: 62618383
Application Number: 62618367
Application Number: 62617417
Application Number: 62617409
Application Number: 62616820
Application Number: 62616542
Application Number: 62615740
Application Number: 62615206
Application Number: 62614545
Application Number: 62613845
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Property Type Number
Application Number: 62598125
Application Number: 62597450
Application Number: 62596308
Application Number: 62595906
Application Number: 62595693
Application Number: 62595193
Application Number: 62594631
Application Number: 62593454
Application Number: 62593422
Application Number: 62592529
Application Number: 62592527
Application Number: 62592024
Application Number: 62589951
Application Number: 62589701
Application Number: 62586777
Application Number: 62586770
Application Number: 62586759
Application Number: 62586741
Application Number: 62586725
Application Number: 62586717
Application Number: 62586700
Application Number: 62586668
Application Number: 62586631
Application Number: 62586564
Application Number: 62584268
Application Number: 62583153
Application Number: 62583143
Application Number: 62582005
Application Number: 62580703
Application Number: 62579528
Application Number: 62579505
Application Number: 62577979
Application Number: 62577426
Application Number: 62576844
Application Number: 62575200
Application Number: 62574247
Application Number: 62573761
Application Number: 62571418

PATENT

REEL: 051145 FRAME: 0002




Property Type Number
Application Number: 62570955
Application Number: 62569718
Application Number: 62569054
Application Number: 62568839
Application Number: 62567533
Application Number: 62564451
Application Number: 62564331
Application Number: 62564326
Application Number: 62564322
Application Number: 62563697
Application Number: 62558523
Application Number: 62555895
Application Number: 62555816
Application Number: 62555356
Application Number: 62554506
Application Number: 62553240
Application Number: 62552574
Application Number: 62552558
Application Number: 62552515
Application Number: 62550796
Application Number: 62549613
Application Number: 62549534
Application Number: 62549407
Application Number: 62549355
Application Number: 62549056
Application Number: 62549024
Application Number: 62548061
Application Number: 62544432
Application Number: 62542506
Application Number: 62535343
Application Number: 62532494
Application Number: 62532476
Application Number: 62531508
Application Number: 62525192
Application Number: 62522207
Application Number: 62520639
Application Number: 62519924
Application Number: 62517836
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Property Type Number
Application Number: 62516531
Application Number: 62510515
Application Number: 62489524
Application Number: 62487735
Application Number: 62482280
Application Number: 62479639
Application Number: 62478663
Application Number: 62439910
Application Number: 62412041
Application Number: 62357903
Application Number: 62342797
Application Number: 62311267
Application Number: 62304131
Application Number: 62265960
Application Number: 62258066
Application Number: 62233930
Application Number: 62232435
Application Number: 62212577
Application Number: 61399613
Application Number: 60438536
Application Number: 29563210
Application Number: 16276761
Application Number: 16267468
Application Number: 16260663
Application Number: 16211376
Application Number: 16206660
Application Number: 16202488
Application Number: 16175161
Application Number: 16165623
Application Number: 16159283
Application Number: 16154348
Application Number: 16142485
Application Number: 16135760
Application Number: 16133046
Application Number: 16126533
Application Number: 16124966
Application Number: 16123343
Application Number: 16123289
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Property Type Number
Application Number: 16123233
Application Number: 16122455
Application Number: 16122413
Application Number: 16122267
Application Number: 16122203
Application Number: 16106936
Application Number: 16058430
Application Number: 16058364
Application Number: 16054499
Application Number: 16052899
Application Number: 16051910
Application Number: 16051659
Application Number: 16048835
Application Number: 16039864
Application Number: 16031188
Application Number: 16029075
Application Number: 16027706
Application Number: 16018246
Application Number: 16010281
Application Number: 16009558
Application Number: 16003543
Application Number: 15995285
Application Number: 15992498
Application Number: 15992346
Application Number: 15987460
Application Number: 15985820
Application Number: 15983504
Application Number: 15983499
Application Number: 15983491
Application Number: 15980324
Application Number: 15972566
Application Number: 15963662
Application Number: 15945365
Application Number: 15933730
Application Number: 15933499
Application Number: 15926211
Application Number: 15924865
Application Number: 15924844
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Property Type Number
Application Number: 15918599
Application Number: 15918588
Application Number: 15911485
Application Number: 15907966
Application Number: 15907906
Application Number: 15907829
Application Number: 15905364
Application Number: 15901424
Application Number: 15898960
Application Number: 15896276
Application Number: 15895381
Application Number: 15893729
Application Number: 15892506
Application Number: 15890886
Application Number: 15890383
Application Number: 15886434
Application Number: 15884852
Application Number: 15883941
Application Number: 15883889
Application Number: 15883715
Application Number: 15882372
Application Number: 15882325
Application Number: 15882294
Application Number: 15877689
Application Number: 15875000
Application Number: 15874549
Application Number: 15865790
Application Number: 15862757
Application Number: 15858872
Application Number: 15855364
Application Number: 15855313
Application Number: 15850452
Application Number: 15850398
Application Number: 15848564
Application Number: 15847476
Application Number: 15839137
Application Number: 15837341
Application Number: 15834691
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Property Type Number
Application Number: 15816242
Application Number: 15812872
Application Number: 15811865
Application Number: 15810524
Application Number: 15810495
Application Number: 15810296
Application Number: 15807932
Application Number: 15804428
Application Number: 15804386
Application Number: 15803184
Application Number: 15800494
Application Number: 15799469
Application Number: 15799323
Application Number: 15797365
Application Number: 15795632
Application Number: 15794547
Application Number: 15793291
Application Number: 15792964
Application Number: 15791646
Application Number: 15790329
Application Number: 15786778
Application Number: 15784684
Application Number: 15784594
Application Number: 15783005
Application Number: 15730234
Application Number: 15730211
Application Number: 15730177
Application Number: 15728911
Application Number: 15726498
Application Number: 15726050
Application Number: 15724728
Application Number: 15722346
Application Number: 15718003
Application Number: 15716144
Application Number: 15705507
Application Number: 15700689
Application Number: 15700466
Application Number: 15700211
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Property Type Number
Application Number: 15698824
Application Number: 15697368
Application Number: 15694493
Application Number: 15689251
Application Number: 15689196
Application Number: 15688704
Application Number: 15684865
Application Number: 15679338
Application Number: 15679319
Application Number: 15678984
Application Number: 15678675
Application Number: 15668196
Application Number: 15662327
Application Number: 15662314
Application Number: 15661608
Application Number: 15652654
Application Number: 15651878
Application Number: 15651362
Application Number: 15650028
Application Number: 15650004
Application Number: 15643598
Application Number: 15640370
Application Number: 15640364
Application Number: 15640355
Application Number: 15640340
Application Number: 15640334
Application Number: 15640313
Application Number: 15640296
Application Number: 15640289
Application Number: 15638739
Application Number: 15637539
Application Number: 15634067
Application Number: 15631990
Application Number: 15629372
Application Number: 15629357
Application Number: 15625255
Application Number: 15625145
Application Number: 15623229
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Property Type Number
Application Number: 15615870
Application Number: 15613636
Application Number: 15609256
Application Number: 15609141
Application Number: 15607994
Application Number: 15606451
Application Number: 15605060
Application Number: 15602398
Application Number: 15602387
Application Number: 15602375
Application Number: 15602327
Application Number: 15602313
Application Number: 15602303
Application Number: 15602292
Application Number: 15602277
Application Number: 15602244
Application Number: 15602234
Application Number: 15602223
Application Number: 15602204
Application Number: 15602197
Application Number: 15596046
Application Number: 15484073
Application Number: 15482251
Application Number: 15482219
Application Number: 15477638
Application Number: 15475934
Application Number: 15475881
Application Number: 15475755
Application Number: 15475228
Application Number: 15473686
Application Number: 15472076
Application Number: 15469981
Application Number: 15467525
Application Number: 15467504
Application Number: 15464787
Application Number: 15458740
Application Number: 15454941
Application Number: 15451206

PATENT

REEL: 051145 FRAME: 0009




Property Type Number
Application Number: 15449501
Application Number: 15449110
Application Number: 15440510
Application Number: 15423233
Application Number: 15408619
Application Number: 15405581
Application Number: 15393306
Application Number: 15392274
Application Number: 15385613
Application Number: 15379420
Application Number: 15378553
Application Number: 15376604
Application Number: 15376596
Application Number: 15376592
Application Number: 15376587
Application Number: 15376583
Application Number: 15376574
Application Number: 15376270
Application Number: 15358033
Application Number: 15351209
Application Number: 15349793
Application Number: 15349648
Application Number: 15337383
Application Number: 15335692
Application Number: 15295088
Application Number: 15279165
Application Number: 15276321
Application Number: 15264374
Application Number: 156252152
Application Number: 15239056
Application Number: 15238093
Application Number: 15230053
Application Number: 15229923
Application Number: 15213149
Application Number: 15213110
Application Number: 15202412
Application Number: 15186279
Application Number: 15166538
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Property Type Number
Application Number: 15151394
Application Number: 15143198
Application Number: 15139612
Application Number: 15136876
Application Number: 15094899
Application Number: 15089416
Application Number: 15089408
Application Number: 15089402
Application Number: 15074924
Application Number: 15074892
Application Number: 15070795
Application Number: 15070754
Application Number: 15069428
Application Number: 15065681
Application Number: 15059493
Application Number: 15050237
Application Number: 14979351
Application Number: 14979248
Application Number: 14979187
Application Number: 14971866
Application Number: 14971850
Application Number: 14967205
Application Number: 14967178
Application Number: 14967154
Application Number: 14711506
Application Number: 14708611
Application Number: 14099271
Application Number: 13614678
Application Number: 13135862
Application Number: 11818191
Application Number: 11818187
Application Number: 11818177
Application Number: 11818176
Application Number: 11818122
Application Number: 10746692
PCT Number: US2019017837
PCT Number: US2019015665
PCT Number: US2019015336
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Property Type Number
PCT Number: US2019013904
PCT Number: US2019013464
PCT Number: US2019013168
PCT Number: US2019013020
PCT Number: UsS2019012857
PCT Number: US2018064383
PCT Number: US2018063968
PCT Number: US2018063839
PCT Number: US2018063252
PCT Number: US2018062171
PCT Number: US2018061231
PCT Number: UsS2018061219
PCT Number: UsS2018061216
PCT Number: US2018059934
PCT Number: US2018059201
PCT Number: US2018058163
PCT Number: US2018057703
PCT Number: US2018056628
PCT Number: US2018056028
PCT Number: US2018055127
PCT Number: US2018053514
PCT Number: US2018050883
PCT Number: US2018050879
PCT Number: US2018050563
PCT Number: US2018050542
PCT Number: US2018050462
PCT Number: US2018048161
PCT Number: US2018048098
PCT Number: US2018048091
PCT Number: US2018047044
PCT Number: US2018047032
PCT Number: US2018042600
PCT Number: US2018042247
PCT Number: US2018039842
PCT Number: US2018038996
PCT Number: US2018038010
PCT Number: US2018037757
PCT Number: US2018037750
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Property Type Number
PCT Number: US2018036246
PCT Number: US2018033092
PCT Number: US2018024556
PCT Number: US2018024480
PCT Number: US2018023885
PCT Number: US2018018600
PCT Number: US2018013810
PCT Number: UsS2018012323
PCT Number: US2018000215
PCT Number: US2017068104
PCT Number: US2017066447
PCT Number: US2017065818
PCT Number: US2017065814
PCT Number: US2017056277
PCT Number: US2017042005
PCT Number: US2017040532
PCT Number: US2017034819
PCT Number: US2017023411
PCT Number: US2016068563
PCT Number: US2016067821
PCT Number: US2016067791
PCT Number: US2016067718
PCT Number: US2016066235
PCT Number: US2016063203
PCT Number: US2016054250
PCT Number: US2016049736
PCT Number: US2016031929

CORRESPONDENCE DATA
Fax Number:

(864)233-7342

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Email:

Correspondent Name:
Address Line 1:
Address Line 4:

USDOCKETING@DORITY-MANNING.COM,
jchapman@dority-manning.com

DORITY & MANNING, P.A. AND UATC, LLC
PO BOX 1449
GREENVILLE, SOUTH CAROLINA 29602

ATTORNEY DOCKET NUMBER:

UBER-GEN

NAME OF SUBMITTER:

ERIK K. SIVERTSON
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SIGNATURE: /Erik K. Sivertson/

DATE SIGNED: 11/27/2019

Total Attachments: 46
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505668091

09/12/2019

PATENT ASSIGNMENT COVER SHEET

Electronic Version vi.d1
Stylesheet Version vi.2

EPAS I1D: PAT5714898

SUBMISSION TYPE:  NEW ASSIGNMENT
NATURE OF CONVEYANCE: %GHAMGE OF NAME
CONVEYING PARTY DATA
Name - Execution Date
UBER TECHNOLOGIES, INC.  07/02/2019
RECEIVING PARTY DATA
Name: UATG, LLC
Street Address: 1455 MARKET STREET, 4TH FLOOR
City:  SAN FRANCISCO
State/Country:  CALIFORNIA
Postal Code: 94103
PROPERTY NUMBERS Total: 463
Property Type Number
Application Number: 09824543
Application Number: 82623815
Application Number: 82623171
Application Number: 62623155
Application Number: 82622233
Application Number: 82620735
Application Number: 62620656
Application Number: 82619147
Application Number: 62618383
Application Number: 652618367
Application Number: 82617417
Application Number: 82617409
Application Number: £§2616820
Application Number: 82616542
Application Number: 82615740
Application Number: 652615206
Application Number: 526814545
Application Number: 62613845
Application Number: 682598125
Application Number: 82597450
PATENT
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PATENT ASSIGNMENT

This Paterd Assignment (his “dscdgnavent™), doted and effective as of July 1, 3018 (he
“Effective Date”), s entered into by and among Uber Tochaologies, lne., a Delaware corporation
{UBer™), Auto Hortzon, LI, 8 Delaware limited lability company (Udue Sorfzen™), and UATL,
LA, 8 Diaware Hindted Hability company SUATO) Uber, Awto Horzon and UATO are sometimes

: ¥ Lompany
raferred to herain individually 28 3 "Porty” and collectively as the “Pastles”

WHEREAS, prior to the Effective Date, Uber, Rennpfeed, LLC, a Delaware limited Bability
company and the sole Auto Hortzon equity holder {"Resmnferd”) and Auto Hovizon ervtered into that
ceriain Patent Distnbution Agresment, dated as of June 29, 39 {he “Deiribavion dgresmens™),
pursuan fo widch Aute Hortzon distributed, transfeered and assigned all right, thile snd interest in and
i the patents and palent applications listed on the attached Exlibi A {the "4 Podenss™ owned by
Aute Horlzon o Rennplerd, and then Rennpferd immediately disteibuted, transferred and assigned all
right, title and {nderest o and to the AH Patents to Uber {the "AN Traagfee™,

WHEREAS, prior to the Effective Date but following the complstion of the AH Transter,
Uber cerain of Uber's subsidiaries snd VAT entored into that comain Business Asset Contribution
Apgresment, dated 48 of June 30, 2019 {the “Contribation Agreemend”), purstant to which, among
other things, Uber contributed, transferred and assipned to UATC oll of Uber's righs, title and interest
in and to (1) the AH Patents and 81} the patents and patent applications listed on the attached Exhibi
B {the "UTT Patents”, and, togethier with the AN Patents, the " Tronsferved Soterns™)

NOW THEREFORE, for good and valusble considerstion, the receipt of which s
acknowledaed, Autoe Horlron (on behalf of Uber as the registorad owner of the AH Patents) and Uber
{soliectively, the "Heginered Potes Holders”) horeby assipn and ransfer o UATC all right, tide and
interest in and to the Transferred Patoats owaed by the Rogistered Patent Holders including In and to
any and all divistonals, continuations, continuations-n-pan, substiiiutes, recxaminations, renowals,
reissnes and patents which have or which may be filed thercon or may be granied therefor, including
anyy and all counterparts worldwide, ncluding sl rght, title snd intorest in and to sl income, royalties,
damages and paymenis now or hereaftor due or payable with respeet to the Transforved Patents, and
atl canses of action {whether in law or cquity) and the right 1o sue, counterclaim, and recover for the
pagt, progent and fatore inftingement of the Transforred Patonts.

Each of the Registered Patent Hodders agree that if requested by UATC, without charge o
cither of theo batt at the cost and expense of UATC, each of the Rogistered Patent Holders will porform
any reasonable action which may be socessary to seoure and o vest in VAT the full and entive right,
title and interest in, o and under the Tramsforred Patents, including prompily communicating and
providing any and all known and sccessible facts, dats or any other pertinent information thereof and
prompily executing and delivering any and all papurs, documenis, forms, declarations, oaths, afidavin
and oiher legal instruments,

The Registered Fatent Holders suthorize and request any official of any country or countries,
whose duty i is fo issus pabnts or other evidence or forms of indusiris] property protection on
applications ag aforesaid, o 1ssue the same to UATO, Us successors, legal repressntatives and assigns,
in accordance with the torms of this instument,
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I WITNESS WHEREQF, the Parties have caused this Patent Assignment to be signed by a
duly authorized representative to be effective as of July 1, 2018,

LigEn TECHNDLOCIES, INC.

State of }
3 58,
County of 3
On s Before me, . Notary Public,
personally sppeared , personally known to me or

proved to pic on the basis of satisfactory evidence, o be the person(s) whose name(s) is/are subseribed
ko the within instrument and acknowledged 1o me that hefshefthey exscuted the same in hivher'their
suthorized capacity{ies), and that by hissher/thelr signature(s) on the instrument the person{s), or the

entity upon behaif of which the person{s) acted, exscuted the instrument,

WITNESS my hand and official seal.

aignature of Notary Public Place Notary Seal Above

My Commission Expires:

Slonarure Page to Paferst Assipamens
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ACKNOWLEDGMENT

A notary public or other officer completing this
certificate veriflas only He identity of the Individuat
whe signed the document o which this cerlificats s
attached, and not the truthfulness, acouracy, or
valichity of that dosumant.

Siate of California .
N,
County of San Frandisoe )

before me, Somes Wiley Malte, Notary Public
{ameﬁ name and {iths of the officery

@,umx,r;bm o iﬁe wsihm mz;i*umeani ‘w;i as‘:’km ysm&m m me ihat thsshe% hay »*x&\‘a ?@d ® @s saam%s i
hisvhar/their authorized capacity{ig &, s that tsm{h giharftheir sigmiws&*m on tha instrumaent the
;wmunu&;g or the snlity upon belal of which the R an\g} acted, sxenvlad the nstrument.

! a:arta? under PENALTY OF PERIURY under the ana of the State of Califomia that the foregoing
mmgmph is tue and correct,

ATNESS my hand and officlial seal Notary Pubile - Daliforals
Fan Franciseo Dounty
Commission & 2183968

iy Qomm. Exsiras Ssgfs‘ 52

PATENT
REEL: 051145 FRAME: 0020




N WiThEss WHEREOY, the Parties have caused this Patent Assignment to be signed by a
duly authorized representative to be effective as of Joly 1, 2018,

o
&

Nagﬁé: Franceis Chadwick
Titie: Manager

State of 3
3 53
County of
On , before me, , Motary Public,

. personally known to me or

personally appearsd
proved o me on the basis of satisfactory evidence, to be the person{s} whose nume{s) is‘are subscribed

to the within instrument and acknowladged to me that he'she'they executed the same by histhertheir
authorized capacity(ies}, and that by bisther'thelr signaturefs) on the instrument the person{s), ot the

entity upon behalf of which the personds) acted, executed the instrument.

WITNESK my hand and official seal.

Signature of Notary Fublic Place Motary Seal Above

My Commission Expires:

Kgnuture Page tv Fatons Assigament
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ACKNOWLEDGMENT

[ A notary publis or other officer complating this

{ cartificates varifies only the identity of the individual

| who signed the docuntent to which this cartificate is
 attachsd, and not the truthfulness, acourany, or

L validity of that decumaen,

State of California

County of San Franciseo |
On 14 betore me, JBMes Wilsy Molite, Notary Public
e IR s sasasanens

{insert name and tithe of the officer)

personally appeared TN e T
who proved o me on %?'m basis of %aiss‘;fsﬁm‘y ew {ienm be the PErs any &:? whose nam sa\a{“ ars
sybscribed o the within instrument and acknowledged o me ihai% hhﬂfti‘s@y axeculad the same n
%\ *‘“hé:é“‘ih;:‘sr authorized capahsi;{sﬁé\s and that by Miyhethelr %se:;ﬂamm # on the instrument the

pmmnn\g or tha entity upon behdlf of which the plars oy xn acted, execifed the instrument,

i gs.%r'iz?y undar PENALTY OF PERJURY under the E%wq of the State of Caltfornia that the forsgoing
paragraph is true and correct.

SAMES WILEY MOLUITD
Hotary Publie - Catifornig
Ban Franclses County
Commission & 2183588 2
My Comm, Bupires Sop 2, 2&"%‘3

R i s

YWITNESS my hand and official seal,

¥
St
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i WrTnEss WHEREOF, the Partics have caused this Patent Assignment wbe signed by a
duly authorized representativs o be offertive ss of July 1, 2018,

VATCLLE {fﬂ} f,m}

- o
‘s g } 4‘" ,,-""‘M g
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UP-00147US-1

UP-00191US

UP-00168US

UP-00147US-3CIP

UP-00147US-3CIP1C1
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UP-00168USP
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UP-00411US
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UP-00199US
UP-00615US

UP-00199USC1
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UP-00405US2

UP-00405US1

Title

FORMATTING SENSOR DATA FOR USE IN
AUTONOMOUS VEHICLE
COMMUNICATIONS PLATFORM

SYSTEM FOR PROCESSING
ASYNCHRONOUS SENSOR DATA
SYSTEM FOR ACQUIRING TIME-
SYNCHRONIZED SENSOR DATA
AUTONOMOUS VEHICLE DIAGNOSTIC
SYSTEM

SYSTEM AND METHOD OF SENSOR
TRIGGERING FOR SYNCHRONIZED
OPERATION

FORMATTING SENSOR DATA FOR USE IN
AUTONOMOUS VEHICLE
COMMUNICATIONS PLATFORM
FORMATTING SENSOR DATA FOR USE IN
AUTONOMOUS VEHICLE
COMMUNICATIONS PLATFORM

SYSTEMS AND METHODS TO OBTAIN
FEEDBACK IN RESPONSE TO
AUTONOMOUS VEHICLE FAILURE EVENTS
SYSTEM AND METHOD OF SENSOR
TRIGGERING FOR SYNCHRONIZED
OPERATION

Autonomy Monitoring Systems and
Methods for a Vehicle

in Response to Autonomous Vehicle
Failure Events

Systems and Methods for a Vehicle
Application Programming Interface
Systems and Methods for a Vehicle
Application Programming Interface
Systems and Methods For a Vehicle
Application Programming Interface
SYSTEM AND METHOD OF SENSOR
TRIGGERING FOR SYNCHRONIZED
OPERATION

VEHICLE SENSOR CALIBRATION SYSTEM
Calibration of orthogonal sensor suite

VEHICLE SENSOR CALIBRATION SYSTEM
Autonomous Vehicle Sensor Calibration
System

CALIBRATION FOR AN AUTONOMOUS
VEHICLE LIDAR MODULE

CALIBRATION FOR AN AUTONOMOUS
VEHICLE LIDAR MODULE
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12/11/2015 14/967,205
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11/14/2017 15/812,872
3/31/2017 15/475,934
8/17/2017 15/679,338

8/17/2017 15/679,319

12/11/2015 20170168494
12/11/2015 9596666
12/11/2015 9537956
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2/22/2018

9/21/2017
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8/1/2002

3/8/2018
10/4/2018
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5/4/2004 6729176

Provisional Country Code

Country Name

United States

United States

United States

ed States

United States

United States

United States

WIPO (PCT)

United States

United States

United States

United States

WIPO (PCT)

ed States

United States

United States
United States

United States

United States

United States

United States

IP Right Status

In Force
In Force
In Force

In Force

In Force

In Force

Pending

Pending

Lapsed

Lapsed

Systems and Methods to Obtain Feedback

Pending
Lapsed
Pending

Pending

Pending

In Force
In Force

Pending
Pending
Pending

Pending

PATENT
051145 FRAME

0025

REEL



UP-00472US

UP-00564USC1
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INTERMEDIATE MOUNTING COMPONENT
AND SENSOR SYSTEM FOR A MANSFIELD
BAR OF A CARGO TRAILER 1/30/2018 15/883,889

GNSS/IMU Positioning, Communication,
and Computation Platforms for
Automotive Safety Applications 12/6/2013 14/099,271

GPS/IMU/Video/Radar Absolute/Relative
Positioning Communication/Computation
Sensor Platform for Automotive Safety

Applications 7/15/2011 13/135,862
Microwave Vehicle-to-Vehicle Warning
System 12/29/2003 10/746,692

Telecommunications Network For Vehicles  1/30/2018 15/883,715

Cellular Device Location Discovery Systems
and Methods for Autonomous Vehicles 10/10/2017 15/728,911

Microwave Alterting System for Vehicles 1/8/2003 60/438,536
GPS/IMU/Video/Radar Absolute/Relative

Positioning Communication Sensor

Platform for Automotive Safety

Applications 7/15/2010 61/399,613
Telecommunications Network For
Autonomous Vehicles 1/12/2018 62/616,820

Cellular Device Location Discovery Systems

and Methods for Autonomous Vehicles 9/27/2017 62/563,697
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UP-00170US-2

UP-00108USC3

UP-00122US

UP-00192US-2

UP-00108USC2

UP-00171USCIP1
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UP-00171US

UP-00108US

UP-00164US

UP-00170US-3C1

UP-00171USC1

UP-00170US-1

UTILIZING ACCELEROMETER DATA T
CONFIGURE AN AUTONOMOUS VEHICLE
FOR A USER 4/1/2016 15/089,408

DETECTING OBJECTS WITHIN A VEHICLE IN
CONNECTION WITH A SERVICE 6/21/2017 15/629,372
CONTROLLING AUTONOMOUS VEHICLES IN

CONNECTION WITH TRANSPORT SERVICES 11/21/2016 15/358,033
VIRTUAL REALITY EXPERIENCE FOR A

VEHICLE 8/5/2016 15/230,053

DETECTING OBJECTS WITHIN A VEHICLE IN
CONNECTION WITH A SERVICE

SENSORY STIMULATION FOR AN
AUTONOMOUS VEHICLE

6/21/2017 15/629,357
6/17/2016 15/186,279

DETECTING OBJECTS WITHIN A VEHICLE IN
CONNECTION WITH A SERVICE

SENSORY STIMULATION SYSTEM FOR AN
AUTONOMOUS VEHICLE

3/3/2017 15/449,110
3/3/2016 15/059,493

DETECTING OBIJECTS WITHIN A VEHICLE IN

CONNECTION WITH A SERVICE 5/11/2015 14/708,611

FOR IMPAIRED RIDERS
CONFIGURING AN AUTONOMOUS VEHICLE
FOR AN UPCOMING RIDER

4/27/2016 15/139,612

3/5/2018 15/911,485

SENSORY STIMULATION SYSTEM FOR AN
AUTONOMOUS VEHICLE

TRANSPORT FACILITATION SYSTEM FOR
CONFIGURING A SERVICE VEHICLE FOR A
USER 4/1/2016 15/089,402

7/17/2017 15/651,878
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5/8/2018 9963926

4/24/2018 9953283

3/20/2018 9922466

3/6/2018 9909349
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10/17/2017 9790729

10/17/2017 9789880

4/11/2017 9616773

4/9/2019 10255816

11/13/2018 10126749

10/30/2018 10112623

10/9/2018 10093252

United States

United States

United States
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United States

United States

United States

United States

United States

United States

United States
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UP-00192U8-1

UP-00170US-3

UP-00329WO

UP-00409WO

UP-00720US

UP-00482WO0

UP-00108CN

UP-00721WO

UP-00396WO

UP-00497WO

UP-00163WO

UP-00465USP

UP-00170US-1C1

UP-00395USP

VIRTUAL REALITY EXPERIENCE FOR A
VEHICLE

OPTIMIZING TIMING FOR CONFIGURING
AN AUTONOMOUS VEHICLE

SYSTEM FOR SAFE PASSENGER DEPARTURE
FROM AUTONOMOUS VEHICLE

SYSTEMS AND METHODS TO OBTAIN
PASSENGER FEEDBACK IN RESPONSE TO
AUTONOMOUS VEHICLE DRIVING EVENTS

Autonomous Vehicle Interface System
With Multiple Interface Devices Featuring
Redundant Vehicle Commands

Systems and Methods for Communicating
Intent of an Autonomous Vehicle

DETECTING OBJECTS WITHIN A VEHICLE IN
CONNECTION WITH A SERVICE
State-Based Autonomous-Vehicle
Operations

SYSTEM AND METHODS TO ENABLE USER
CONTROL OF AN AUTONOMOUS VEHICLE
Systems and Methods for Determining
When to Release Control of an
Autonomous Vehicle

FACILITATING RIDER PICK-UP FOR A SELF-
DRIVING VEHICLE

COORDINATING ON-DEMAND TRANSPORT
USING REQUESTOR LOCALIZATION
TRANSPORT FACILITATION SYSTEM FOR
CONFIGURING A SERVICE VEHICLE FOR A
USER

Systems and Methods for Changing
Autonomous Vehicle Operations Based on
User Profiles

8/5/2016 15/229,923

4/1/2016 15/089,416

3/27/2018 PCT/US2018/024480

6/15/2018 PCT/US2018/037750

2/21/2018 15/901,424

8/20/2018 PCT/US2018/047044

5/11/2016 201680040538.2

2/13/2019 PCT/US2019/017837

6/6/2018 PCT/US2018/036246

8/27/2018 PCT/US2018/048098

5/26/2017 PCT/US2017/034819

9/28/2017 62/564,451

6/15/2018 16/009,558

6/20/2017 62/522,207

8/5/2016 20180040162

4/1/2016 20170285642

3/31/2017 2018183267

6/16/2017

2/12/2018

8/28/2017

5/11/2015 107873098

2/14/2018

6/7/2017

8/31/2017

5/27/2016 2017205822

9/28/2017

4/1/2016 20180290610

6/20/2017

2/8/2018  8/7/2018 10043316

10/5/2017  7/3/2018 10012990

10/4/2018

4/3/2018

11/30/2017

10/11/2018
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CN
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UP-00170WO

UP-00603US

UP-00329US

UP-00163USP

UP-00320USP

UP-00320US

UP-00225US
UP-00583USP

UP-00122WO

UP-00122USP

UP-00425US

UP-00556USP

UP-00423UsP

UP-00423US2
UP-00200US

UP-00498USP

UP-00497USP

UP-00497US

UP-00423US1

UP-00375US

UP-00374US

TRANSPORT FACILITATION SYSTEM FOR
CONFIGURING A SERVICE VEHICLE FOR A
USER

Systems and Methods for Presenting
Virtual Content in a Vehicle

System for Safe Passenger Departure from
Autonomous Vehicle

FACILITATING RIDER PICK-UP FOR A SELF-
DRIVING VEHICLE

Autonomous Vehicle System for Blending
Sensor Data

Autonomous Vehicle System for Blending
Sensor Data

PERSONALIZING RIDE EXPERIENCE BASED
ON CONTEXTUAL RIDE USAGE DATA

Seamless Vehicle Entry

CONTROLLING AUTONOMOUS VEHICLES IN

CONNECTION WITH TRANSPORT SERVICES 11/21/2016 PCT/US2016/063203

CONTROLLING AUTONOMOUS VEHICLES IN
CONNECTION WITH TRANSPORT SERVICES

Systems and Methods for Providing User
Access to an Autonomous Vehicle
Systems and Methods for Signaling
Intentions to Riders

System and Methods for Controlling
Autonomous Vehicles that Provide a
Vehicle Service to Users

Systems and Methods for Controlling
Autonomous Vehicles that Provide a
Vehicle Service to Users

VEHICLE WORK ENVIRONMENT

Systems and Methods for Determining
Whether an Autonomous Vehicle Can
Provide a Reguested Service for a Rider
Systems and Methods for Determining
When to Release Control of an
Autonomous Vehicle

Systems and Methods for Determining
When to Release Control of an
Autonomous Vehicle

Systems and Methods for Controlling
Autonomous Vehicles that Provide a

Vehicle Service to Users

PERSONALIZED CONTENT CREATION FOR
AUTONOMOUS VEHICLE RIDES
COORDINATING ON-DEMAND
TRANSPORTATION WITH AUTONOMOUS
VEHICLES

3/21/2017 PCT/US2017/023411

11/9/2017 15/807,932
3/31/2017 15/475,881
5/27/2016 62/342,797
3/31/2017 62/479,639

6/5/2017 15/613,636

11/11/2016 15/349,648
12/1/2017 62/593,422

11/20/2015 62/258,066

7/27/2017 15/661,608

10/18/2017 62/573,761

5/24/2017 62/510,515

7/28/2017 15/662,327
11/14/2016 15/351,209

9/28/2017 62/564,326

8/31/2017 62/552,558

10/4/2017 15/724,728

7/28/2017 15/662,314

3/9/2017 15/454,941

5/25/2017 15/605,060

4/1/2016 2017172415
10/31/2017
3/31/2017 20180284793
5/27/2016
3/31/2017

3/31/2017 20180284779

11/11/2016 20180137593
12/1/2017

11/20/2015 2017087984

11/20/2015

7/27/2017 20190031144

10/18/2017

5/24/2017

5/24/2017 20180342157
11/14/2016 20180137470

9/28/2017

8/31/2017

8/31/2017 20190064806

5/24/2017 20180341274

3/9/2017 20180259958

5/25/2017 20180342035

10/5/2017

10/4/2018

10/4/2018

5/17/2018

5/26/2017

1/31/2019

11/29/2018
5/17/2018

2/28/2019

11/29/2018

9/13/2018

11/29/2018

WO

us
us

WO

us

us

us
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us

us

us

us

us

us

us
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United States

United States

United States

United States

United States
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United States

United States

United States

United States
United States

United States

United States

United States

United States
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Pending
Pending
Pending
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Lapsed

Pending
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UP-00417USP Autonomous Vehicles 7/12/2017 62/531,508 7/12/2017 1 us United States Lapsed

Systems and Methods for Communicating
UP-00482US Intent of an Autonomous Vehicle 9/11/2017 15/700,211 8/28/2017 20190064824 2/28/2019 United States Pending

Supervised Movement of Autonomous
UP-00415U$ Vehicle 11/1/2017 15/800,494 7/14/2017 20190018413 1/17/2019 0 us United States Pending
UP-00186US RIDER-VEHICLE HANDSHAKE 4/8/2016 15/094,899 4/8/2016 20170294130 10/12/2017 0 us United States Pending

DETECTING OBJECTS WITHIN A VEHICLE IN

UP-00108WO CONNECTION WITH A SERVICE 5/11/2016 PCT/US2016/031929 5/11/2015 2016183241 11/17/2016 0 WO WIPO (PCT) Lapsed
Systems and Methods to Obtain Passenger
Feedback in Response to Autonomous

UP-00409US Vehicle Driving Events 6/16/2017 15/625,145 6/16/2017 20180365740 12/20/2018 0 us United States Pending
System and Methods to Enable User

UP-00396US Control of an Autonomous Vehicle 6/7/2017 15/615,870 6/7/2017 20180356817 12/13/2018 0 us ed States Pending
TRANSPORT VEHICLE CONFIGURATION

UP-00164USC1 FOR IMPAIRED RIDERS 1/29/2019 16/260,663 4/27/2016 0 us United States Pending

Systems and Methods for Communicating

UP-00482USP Intent of an Autonomous Vehicle 8/28/2017 62/550,796 8/28/2017 1 us ed States Lapsed
State-Based Autonomous-Vehicle

UP-00721US Operations 3/19/2018 15/924,865 2/14/2018 o Cm United States Pending

UP-00583US Seamless Vehicle Entry 1/23/2018 15/877,689 12/1/2017 United States Pending

SENSORY STIMULATION SYSTEM FOR AN

UP-00171USC2 AUTONOMOUS VEHICLE 8/1/2018 16/051,910 3/3/2016 20180339715 11/29/2018 0 us ited States Pending
Systems and Methods for Presenting

UP-00603WO Virtual Content in a Vehicle 10/30/2018 PCT/US2018/058163 10/31/2017 0 WO WIPO (PCT) Pending
Systems and Methods for Signaling

UP-00556 WO Intentions to Riders 10/16/2018 PCT/US2018/056028 10/18/2017 WIPO (PCT) Pending

DETECTING OBJECTS WITHIN A VEHICLE IN
UP-00108USC4 CONNECTION WITH A SERVICE 4/4/2018 15/945,365 5/11/2015 20180223584 8/9/2018 0 us United States Pending
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UP-00170CN

UP-00603USP

UP-00556US

UP-00122EP

UP-00108EP

UP-00250US-1C2

UP-00319US
UP-00249USC1

UP-00246 WO

UP-00710USP

UP-00710US

UP-00621US

UP-00640US

TRANSPORT FACILITATION SYSTEM FOR
CONFIGURING A SERVICE VEHICLE FOR A
USER 3/21/2017 201780022139.8

Systems and Methods for Presenting

Virtual Content in a Vehicle 10/31/2017 62/579,505
Systems and Methods for Signaling
Intentions to Riders 11/6/2017 15/804,428

CONTROLLING AUTONOMOUS VEHICLES IN
CONNECTION WITH TRANSPORT SERVICES 11/21/2016 16867359.8

DETECTING OBJECTS WITHIN A VEHICLE IN
CONNECTION WITH A SERVICE 5/11/2016 16793475.1

VEHICLE MANAGEMENT SYSTEM 10/11/2017 15/730,234

Autonomous Vehicle Paletization System 3/31/2017 15/475,755

Vehicle Servicing System 10/16/2017 15/784,594

Charge Control System for Mobile Energy

Storage Fleet 1/4/2018 PCT/US2018/012323
Systems and Methods for On-Site Recovery

of Autonomous Vehicles 1/29/2018 62/623,155

Systems and Methods for On-Site Recovery

of Autonomous Vehicles 1/31/2018 15/884,852
SYSTEMS AND METHODS FOR REMOTE

INSPECTION OF A VEHICLE 3/23/2018 15/933,499

Methods, Devices, and Systems For
Communicating Autonomous-Vehicle
Status 1/29/2018 15/882,372

10/31/2017

10/18/2017

11/20/2015 3378032

5/11/2015 3295421

12/14/2016 20180164814

3/31/2017 20180284807
12/14/2016 20180164815

1/13/2017 2018132293

1/29/2018
1/29/2018

1/23/2018

1/17/2018

4/1/2016 109074621

12/21/2018

9/26/2018 0 Ep

3/21/2018 0 Ep

6/14/2018  3/5/2019 10223847

10/4/2018 10/9/2018 10095239 0 us

6/14/2018 7/17/2018 10025310 0 us

9/20/2018 0 e
1 us
0 us
0 us
0 us

China

United States

United States

Lapsed

Pending

European Patent Office Pending

European Patent Office Pending
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WIPO (PCT)
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United States

United States
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In Force
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Pending
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UP-00671US

UP-00670US

UP-00621USP

UP-00620USP

UP-00312US

UP-00376US-13

UP-00424US
UP-00376US-6
UP-00250US-2
UP-00250US-1C1
UP-00248US

UP-00246US

UP-00640USP

UP-00671USP

UP-00670USP

UP-00620W0O

UP-00250W0

UP-00687USP

UP-00710WO

UP-00319USC1

UP-00249USC2

UP-00249WO0O

UP-00670WO

UP-00620US

Task Management Platform for
Autonomous Vehicles

Systems and Methods for Implementing
Vehicle Assignments using Vehicle State
Information

Systems and Methods For Remote
Inspection of a Vehicle

Systems and Methods for Providing a
Vehicle Service via a Transportation
Network for Autonomous Vehicles
Self-Driving Delivery of Optionally-Driven
Vehicles

FLEET UTILIZATION EFFICIENCY FOR ON-
DEMAND TRANSPORTATION SERVICES
Systems and Methods for Deploying an
Autonomous Vehicle to Oversee
Autonomous Navigation

POST-TRIP OPTIMIZATION FOR
AUTONOMOUS VEHICLES

Vehicle Management System

Vehicle Management System

Vehicle Control Device

Charge Control System for Mobile Energy
Storage Fleet

Methods, Devices, and Systems for
Communicating Autonomous-Vehicle
Status

Systems and Methods for a Task
Management Platform

Systems and Methods for Implementing
Vehicle Assignments Using Vehicle State
Information

SYSTEMS AND METHODS FOR PROVIDING
AVEHICLE SERVICE VIA A
TRANSPORTATION NETWORK FOR
AUTONOMOUS VEHICLES

Vehicle Management System
Dispatching a Third-Party Autonomous
Vehicle

Systems and Methods for On-Site Recovery

of Autonomous Vehicles

Autonomous Vehicle Paletization System
Vehicle Servicing System

Vehicle Servicing System

Systems and Methods for Implementing
Vehicle Assignments Using Vehicle State
Information

Systems and Methods for Providing a
Vehicle Service Via a Transportation
Network for Autonomous Vehicles

2/28/2018 15/907,829
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UP-00145WO0 AN AUTONOMOUS VEHICLE 12/20/2016 PCT/US2016/067821 12/22/2015 2017112690 6/29/2017 0 WO WIPO (PCT) Pending

UP-00253US Color Filter Array for Image Capture Device 12/21/2017 15/850,452 12/29/2016 20180188427 7/5/2018 0 us United States Pending
Image Capture Device with Customizable

UP-00252US Regions of Interest 12/29/2016 15/393,306 12/29/2016 20180189574 7/5/2018 0 us United States Pending

UP-00637WO VEHICLE SENSOR CLEANING SYSTEM 11/5/2018 PCT/US2018/059201 11/8/2017 0 WO WIPO (PCT) Pending
Cleaning Patterns for Autonomous Vehicle

UP-00637USP Sensor Cleaning System 11/8/2017 62/583,153 11/8/2017 1 us United States Lapsed
FUSED SENSOR VIEW FOR SELF-DRIVING

UP-00473US TRUCK 1/30/2018 15/883,941 1/30/2018 0 us United States Pending

VEHICLE DYNAMICS MONITOR FOR
UP-00623USP AUTONOMOUS VEHICLE 11/22/2017 62/589,701 11/22/2017 1 us United States Lapsed
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Nozzles and Systems for Cleaning Vehicle
UP-00585USC1 Sensors 9/26/2018 16/142,485 11/8/2017 United States

UP-00637US Vehicle Sensor Cleaning System 12/12/2017 15/839,137 11/8/2017 United States
Vehicle Dynamics Monitor For
UP-00623US Autonomous Vehicle 1/29/20 /882,294 11/22/2017 United States

Machine-Learning Based Autonomous
UP-00309US Vehicle Management System 3/31/2017 15/475,228 0/4/2018  4/2/2019 10248121 United States Pending

ENCODED ROAD STRIPING FOR
AUTONOMOUS VEHICLES 3/28/2017 15/472,076 United States Pending

UP-00399US Noise Testing in an Autonomous Vel 3/23/20 5/933,730 6/15/2017 12/20/2018

UP-00399USP Noise Testing in an Autonomous Vel 6/15/2017 62/519,924 6/15/2017
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UP-00172US

UP-00277USC1
UP-00315US

UP-00277US

UP-00153US-6

UP-00714USP

UP-00333US

UP-00332US

UP-00166CN

TRAFFIC SIGNAL ANALYSIS SYSTEM 3/9/2016 15/065,681

OBIJECT DETECTION FOR AN

AUTONOMOUS VEHICLE 5/4/2017 252104

Systems and Methods to Track Vehicles

Proximate Perceived By an Autonomous

Vehicle 7/19/2018 16/039,864
Image-Based Pedestrian Detection 9/8/2017 15/698,824
Systems and Methods to Track Vehicles

Proximate Perceived by an Autonomous

Vehicle 8/28/2017 15/688,704
SYSTEM AND METHOD TO DETERMINE

TRACTION OF DISCRETE LOCATIONS OF A

ROAD SEGMENT 12/12/2016 15/376,596

Efficient Convolutions for Real-Time
Semantic Segmentation of 3D Point Clouds 11/15/2017 62/586,777

Range-View Lidar-Based Object Detection ~ 5/31/2017 15/609,256

IMPROVED OBJECT DETECTION FOR AN
AUTONOMOUS VEHICLE

5/5/2017 201710311393.1

3/9/2016 20170262709

3/30/2017 20180322650
4/25/2017 20180307921

3/30/2017 10037613

12/10/2015 20170168489

11/15/2017

5/31/2017 20180348374

5/6/2016 107450529

9/14/2017

11/8/2018 3/12/2019 10229510
10/25/2018 10/23/2018 10108867

7/31/2018 7/31/2018 10037613

6/15/2017 7/10/2018 10018472

12/6/2018

12/8/2017

6/5/2018 9990548

us
us

CN

United States
ited States

United States

United States

United States

United States

jted States

China

In Force

In Force
In Force

In Force

In Force

Lapsed

Pending

Pendin;

Pending
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UP-00166USC1

UP-00453USP

UP-00453US

UP-00584U5SP

UP-00578USP

UP-00315USP

UP-00310US

UP-00277USP

UP-00495USP

UP-00141US-2

UP-00141UsS-1

UP-00475USP

UP-00470USP

UP-00578US

UP-00485USP

UP-00680USP

UP-00665USP

UP-00659USP

UP-00661USP

UP-00660USP

UP-00657USP
UP-00656USP

UP-00660WO

OBJECT DETECTION FOR AN
AUTONOMOUS VEHICLE

Systems and Methods for Controlling an
Autonomous Vehicle Including Occluded
Sensor Zones

Systems and Methods for Controlling an
Autonomous Vehicle with Occluded Sensor

Zones

Multiple Stage Image Based Object
Detection and Recognition

Systems and Methods For Image-Based
Free Space Detection

Image-Based Pedestrian Detection

Machine Learning for Event Detection and
Classification in Autonomous Vehicles

Systems and Methods to Track Vehicles
Proximate to an Autonomous Vehicle

3D Graph Neural Networks for RGBD
Semantic Segmentation

PERCEPTION SYSTEM FOR AUTONOMOUS
VEHICLE

STATIC OBJECT DETECTION FOR
OPERATING AUTONOMOUS VEHICLE

Systems and Methods for Determining
Tractor-Trailer Angles and Distances
Systems and Methods for Object Detection
at Various Ranges Using Multiple Range
Imagery

Systems and Methods For Image-Based
Free Space Detection

Orientation Determination in Object
Detection and Tracking for Autonomous
Vehicles

Deep Parametric Continuous Convolutional
Neural Networks

Hierarchical Recurrent Attention Networks
for Structured Online Maps

Sparse Convolutional Neural Networks

Deep Convolutional Neural Networks for
Online Multi-Sensor Lane Detection

Deep Convolutional Neural Networks for
Online Multi-Sensor Lane Detection
Efficient 3D Object Detection from Point
Clouds

Semantic and Instance Segmentation
Autonomous Vehicle Lane Boundary
Detection Systems and Methods

3/3/2017 15/449,501

8/31/2017 62/552,515

5/22/2018 15/985,820

12/5/2017 US62/594,631
1/5/2018 62/613,845

4/25/2017 62/489,524

3/27/2017 15/469,981

3/30/2017 62/478,663
6/7/2017 62/516,531
6/30/2017 15/640,370

6/30/2017 15/640,364

10/26/2017 62/577,426

12/12/2017 62/597,450

2/1/2018 15/886,434

9/8/2017 62/555,816

11/15/2017 62/586,717
11/15/2017 62/586,770

11/15/2017 62/586,668

11/15/2017 62/586,741

11/15/2017 62/586,725

11/15/2017 62/586,631
11/15/2017 62/586,564

11/15/2018 PCT/US2018/061216

5/6/2016 20170323179 11/9/2017

8/31/2017

8/31/2017 20190064840 2/28/2019
12/15/2017

1/5/2018
4/25/2017

3/27/2017 20180275667 9/27/2018

3/30/2017
6/7/2017
7/1/2016 20180005053 1/4/2018

7/1/2016 20180005052 1/4/2018

10/26/2017

12/12/2017

1/5/2018

9/8/2017

11/15/2017
11/15/2017

11/15/2017

11/15/2017

11/15/2017

11/15/2017
11/15/2017

11/15/2017

us

us

us

us

us

us

us

us

us

us

us

us

us

us

us

us

us

us

us

us

us
us

WO

United States

United States

United States

United States

United States

United States

United States

United States

United States

ed States

United States

United States

United States

United States

ed States

United States

United States

United States

United States

United States
United States

WIPO (PCT)

Pending

Lapsed

Pending
Lapsed
Lapsed
Lapsed

Pending

Lapsed
Lapsed
Pending

Pending

Lapsed

Lapsed

Pending

Lapsed

Lapsed
Lapsed

Lapsed

Lapsed

Lapsed

Lapsed
Lapsed

Pending
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Systems and Methods for Generating
m_um_‘mm Geographic Data for Autonomous

Systems and Methods for Determining
UP-00475WO Tractor-Trailer Angles and Distances 10/26/2017 WIPO (PCT)

Multiple Stage Image Based Object
UP-00584WO Detection and Recognition 12/4/2018 PCT/US20 12/5/2017 WIPO (PCT)

UP-00315USC1 mage-Based Pedestrian Detection 10/8/2018 16/154,348 4/25/2017 20190042865 2/7/2019 United States

UP-00172USC1 TRAFFIC SIGNAL ANALYSIS SYSTEM 3/20/20 5/926,211
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UP-00470US Imagery 5/30/2018 15/992,498 12/12/2017 us United States Pending
SYSTEM AND METHOD FOR PRESENTING

UP-00410US AUTONOMY-SWITCHING DIRECTIONS 12/19/2017 15/847,476 12/19/2017 us United States Pending
Orientation Determination in Object
Detection and Tracking for Autonomous

UP-00485US Vehicles 10/27/2017 15/795,632 9/8/2017 20190079526 3/14/2019 us United States Pending

UP-00332USP Hybrid-View Lidar-Based Object Detection 10/31/2017 62/579,528 10/31/2017 us United States Lapsed
Multiple Stage Image Based Object

UP-00584US Detection and Recognition 5/7/2018 15/972,566 12/5/2017 us United States Pending
Autonomous Vehicle Lane Boundary

UP-00660US Detection Systems and Methods 9/5/2018 16/122,267 11/15/2017 us United States Pending
Systems and Methods for Determining

UP-00475US Tractor-Trailer Angles and Distances 5/30/2018 15/992,346 10/26/2017 us United States Pending

UP-00659US Sparse Convolutional Neural Networks 2/7/2018 15/890,886 11/15/2017 us United States Pending

UP-00657US Three Dimensional Object Detection 9/17/2018 16/133,046 11/15/2017 us United States Pending
Continuous Convolution and Fusion in

UP-00680US Neural Networks 10/30/2018 16/175,161 11/15/2017 us ed States Pending
Systems and Methods for Generating
Sparse Geographic Data for Autonomous

UP-00665US Vehicles 9/6/2018 16/123,343 11/15/2017 us United States Pending
Autonomous Vehicle Lane Boundary

UP-00661US Detection Systems and Methods 9/5/2018 16/122,413 11/15/2017 us United States Pending

UP-00332USCIP1 Hybrid-View LIDAR-Based Object Detection 2/28/2018 15/907,966 5/31/2017 20180348346 12/6/2018 us United States Pending

Systems and Methods for Object Detection
at Various Ranges Using Multiple Range
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DUAL ASSESSMENT FOR EARLY COLLISION
UP-00624US WARNING 6/12/2007 11/818,187 6/12/2007 20080312832 12/18/2008  2/1/2011 7881868 0 us United States In Force
USING SEGMENTED CONES FOR FAST,
CONSERVATIVE ASSESSMENT OF
UP-00626US COLLISION RISK 6/12/2007 11/818,191 6/12/2007 20080312833 12/18/2008 11/9/2010 7831391 0 us United States In Force
USING LONG-RANGE DYNAMICS AND
MENTAL-STATE MODELS TO ASSESS
UP-00625US COLLISION RISK FOR EARLY WARNING 6/12/2007 11/818,122 6/12/2007 20080312830 12/18/2008  9/7/2010 7792641 0 us
HUMAN-MACHINE-INTERFACE (HMI)
CUSTOMIZATION BASED ON COLLISION

In Force

UP-00628US ASSESSMENTS 6/12/2007 11/818,176 6/12/2007 20080309468 12/18/2008  5/4/2010 7710248 0 us United States In Force
USING SEGMENTED CONES FOR FAST,
CONSERVATIVE ASSESSMENT OF

UP-006261P COLLISION RISK 5/2/2008 2008-120580 6/12/2007 2008312833 12/18/2008 _4/1/2015 5694636 0 1P Japan In Force

HUMAN-MACHINE-INTERFACE (HMI)
CUSTOMIZATION BASED ON COLLISION
UP-006281P ASSESSMENTS 5/2/2008 2008-120582 6/12/2007 2008310807 12/25/2008  4/2/2014 5460973 0 » Japan In Force

Systems and Methods for Prioritizing

UP-00467US Object Prediction for Autonomous Vehicles 11/14/2017 15/811,865 8/23/2017 20190064815 2/28/2019 2/26/2019 10216189 0 us United States In Force

Object Detection, Tracking, and Motion
UP-00658USP2 Prediction 2/27/2018 62/635,881 2/27/2018 1 us United States Lapsed

SYSTEMS AND METHODS FOR
PRIORITIZING OBIJECT PREDICTION FOR

UP-00467WO AUTONOMOUS VEHICLES 8/20/2018 PCT/US2018/047032 8/23/2017 WIPO (PCT) Pending

Object Motion Prediction and Autonomous

UP-00458USCIP1 Vehicle Control 9/5/2018 16/122,455 8/8/2017 20190049970 2/14/2019 0 us Pending
DUAL ASSESSMENT FOR EARLY COLLISION

UP-00624JP WARNING 5/2/2008 2008-120556 6/12/2007 2008310803 12/25/2008 0 P Japan Lapsed
Systems and Methods for Prioritizing

UP-00467USP Object Prediction for Autonomous Vehicles 8/23/2017 62/549,407 8/23/2017 1 us Lapsed
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UP-00466USP

UP-00458USP

UP-00458US

UP-00446USP

UP-00446US

UP-00107US

UP-00638USP

UP-00688USP
UP-00658USP1

UP-00467USC1

UP-00718USP

UP-00688WO

UP-00466 WO

UP-00638WO

UP-00658U52

UP-00466US

Anomaly Detection Systems and Methods

for Autonomous Vehicles 10/3/2017 62/567,533 10/3/2017 1 us United States Lapsed
Object Motion Prediction and Autonomous

Vehicle Control 8/8/2017 62/542,506 8/8/2017 1 us United States Lapsed
Object Motion Prediction and Autonomous

Vehicle Control 10/13/2017 15/783,005 8/8/2017 20190049987 2/14/2019 0 us ed States Pending

Machine Learning for Predicting Locations
of Objects Perceived by Autonomous
Vehicles 7/21/2017 62/535,343 7/21/2017 1 us United States Lapsed
Machine Learning for Predicting Locations

of Objects Perceived by Autonomous

Vehicles 8/23/2017 15/684,865 7/21/2017 20190025841 United States

1/24/2019 Pending

NTROL SYSTEM 10 ADJUST OPERATION
OF AN AUTONOMOUS VEHICLE BASED ON
A PROBABILITY OF INTERFERENCE BY A

DYNAMIC OBJECT 5/10/2016 15/151,394 5/10/2016 20170329332 11/16/2017 0 us United States Pending

Object Interaction Pre on Systems and

Methods for Autonomous Vehicles 11/22/2017 62/589,951 11/22/2017 1 us United States Lapsed
Object Motion Prediction and Vehicle

Control Systems and Methods for

Autonomous Vehicles 12/8/2017 62/596,308 12/8/2017 1 us United States Lapsed
End-to-End Tracking of Objects 11/15/2017 62/586,700 11/15/2017 1 us ed States Lapsed
Systems and Methods for Prioritizing

Object Prediction for Autonomous Vehicles 12/6/2018 16/211,376 8/23/2017 0 us United States Pending

Autonomous Vehicle Motion Control
Systems and Methods 11/29/2017 62/592,024 11/29/2017 1 us United States Lapsed

OBJECT MOTION PREDICTION AND
VEHICLE CONTROL SYSTEMS AND
METHODS FOR AUTONOMOUS VEHICLES ~ 10/19/2018 PCT/US2018/056628 12/8/2017 0 WO WIPO (PCT) Pending

ANOMALY DETECTION SYSTEMS AND
METHODS FOR AUTONOMOUS VEHICLES ~ 9/28/2018 PCT/US2018/053514 10/3/2017 0 WO WIPO (PCT) Pending

Object Interaction Prediction Systems and
Methods for Autonomous Vehicles 11/21/2018 PCT/US2018/062171 11/22/2017 0 WO WIPO (PCT) Pending

Systems and Methods for Object
Detection, Tracking, and Motion Prediction ~ 9/7/2018 16/124,966 11/15/2017 0 us United States Pending
Anomaly Detection Systems and Methods

for Autonomous Vehicles 10/25/2017 15/793,291 10/3/2017 0 us

ed States Pending

PATENT
051145 FRAME

0048

REEL



UP-00718US
UP-00658US1

UP-00638US

UP-00714US

UP-00153Us-4

Autonomous Vehicle Motion Control
Systems and Methods
End-to-End Tracking of Objects

1/9/2018 15/865,790
9/5/2018 16/122,203

Object Interaction Prediction Systems and
Methods for Autonomous Vehicles
Semantic Segmentation of Three-
Dimensional Data

12/20/2017 15/848,564

9/6/2018 16/123,233

PLANNING TRIPS ON A ROAD NETWORK
USING TRACTION INFORMATION FOR THE
ROAD NETWORK 12/12/2 5/376,587

11/29/2017
11/15/2017

11/22/2017

11/15/2017

6/15/2017 11/6/2

0119827

United States
United States

ed States

United States

Pending
Pending

In Force
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UP-00496WO

UP-00163US

UP-00376US-12

UP-00376US-11

UP-00376US-10

UP-00496USP

UP-00416USP

UP-00496US

UP-00416US

SYSTEMS AND METHODS FOR CHANGING
A DESTINATION OF AN AUTONOMOUS
VEHICLE IN REAL-TIME

FACILITATING RIDER PICK-UP FOR A SELF-
DRIVING VEHICLE

NON-TRIP RISK MATCHING AND ROUTING
FOR ON-DEMAND TRANSPORTATION
SERVICES

INDIVIDUALIZED RISK ROUTING FOR
HUMAN DRIVERS

GENERALIZED RISK ROUTING FOR HUMAN
DRIVERS

Systems and Methods for Changing a
Destination of an Autonomous Vehicle in
Real-Time

8/27/2018 PCT/US2018/048091

5/26/2017 15/606,451

5/23/2017 15/602,387
5/23/2017 15/602,375

5/23/2017 15/602,327

9/1/2017 62/553,240

Turn Based Autonomous Vehicle Guidance 10/12/2017 62/571,418

Systems and Methods for Changing a
Destination of an Autonomous Vehicle in
Real-Time

Turn Based Autonomous Vehicle Guidance 11/17/2017 15/816,242

10/26/2017 15/794,547

9/1/2017

5/27/2016 20170344010

5/23/2017 20180342034
5/23/2017 20180340790

5/23/2017 20180341888

9/1/2017

10/12/2017

9/1/2017 20190072964

10/12/2017

11/30/2017

11/29/2018
11/29/2018

11/29/2018

3/7/2019

WO

us

us

us

us

us

us

us

us

WIPO (PCT)

United States

United States

United States

United States

United States

United States

United States

United States

Pending

Pending

Pending
Pending

Pending

Lapsed

Lapsed

Pending

Pending

PATENT
051145 FRAME

0050

REEL



UP-00173US-2

UP-00101USC1

UP-00101US

UP-00251US

SECURE START SYSTEM FOR AN
AUTONOMOUS VEHICLE 3/18/2016 15/074,924 3/18/2016 20170272943 9/21/2017 4/17/2018 9946890 0 us United States In Force
AUTONOMOUS VEHICLE OPERATED WITH

GUIDE ASSISTANCE OF HUMAN DRIVEN

VEHICLES 9/13/2016 15/264,374 5/13/2015 20170003681 1/5/2017  4/3/2018 9933779 0 us United States In Force
AUTONOMOUS VEHICLE OPERATED WITH

GUIDE ASSISTANCE OF HUMAN DRIVEN

VEHICLES 5/13/2015 14/711,506 5/13/2015 20160334229 11/17/2016 11/15/2016 9494439 0 us United States In Force
Vehicle Security System 10/28/2016 15/337,383 10/28/2016 20180124213 5/3/2018 3/26/2019 10243867 0 us United States Pending
SECURE START SYSTEM FOR AN

AUTONOMOUS VEHICLE 1/18/2018 15/874,549 3/18/2016 20180157862 6/7/2018 11/27/2018 10140468 0 us United States In Force

UP-00173US-2C1

UP-00139US

AUTONOMOUS VEHICLE OPERATED WITH
SAFETY AUGMENTATION 9/26/2016 15/276,321 9/24/2015 20170090480 3/30/2017 11/27/2018 10139828 0 us United States In Force
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UP-00101USD1

UP-00134US

UP-00173Us-1

UP-00137US
UP-00254US

UP-00137EP

UP-00430US

UP-00139USP

UP-00137WO

UP-00137USP

UP-00430USP

UP-00311US

UP-00376US-9

UP-00376US-8

UP-00376US-7

AUTONOMOUS VEHICLE OPERATED WITH
GUIDE ASSISTANCE OF HUMAN DRIVEN

VEHICLES 11/11/2016 15/349,793 5/13/2015 20170060129 3/2/2017 11/13/2018 10126742 0 us United States In Force
CONTROL SYSTEM FOR AUTONOMOUS-

CAPABLE VEHICLES 8/30/2016 15/252,152 8/31/2015 20170057520 3/2/2017 10/16/2018 10099705 0 us United States In Force
SECURE START SYSTEM FOR AN

AUTONOMOUS VEHICLE 3/18/2016 15/074,892 3/18/2016 20170269940 9/21/2017 10/2/2018 10089116 0 us United States In Force

AUTONOMOUS VEHICLE WITH
INDEPENDENT AUXILIARY CONTROL UNITS ~ 9/28/2016 15/279,165 9/28/2015 20170090476 3/30/2017 8/28/2018 10061313 0 us United States In Force
Customizable Vehicle Security System 10/31/2017 15/799,469 10/31/2016 20180118164 5/3/2018 0 us United States Pending

AUTONOMOUS VEHICLE WITH

INDEPENDENT AUXILIARY CONTROL UNITS ~ 9/28/2016 16852522.8 9/28/2015 3356899 8/8/2018 European Patent Office Pending

Systems and Methods For Deploying
Warning Devices From an Autonomous
Vehicle 2/7/2018 15/890,383 1/15/2018 0 us United States Pending

AUTONOMOUS VEHICLE OPERATED WITH
SAFETY AUGMENTATION 9/24/2015 62/232,435 9/24/2015 1 us United States Lapsed

AUTONOMOUS VEHICLE WITH

INDEPENDENT AUXILIARY CONTROL UNITS ~ 9/28/2016 PCT/US2016/054250 9/28/2015 2017058961 4/6/2017 0 WO WIPO (PCT) Lapsed
AUTOMATED VEHICLE WITH INDEPENDENT
BYPASS RESPONSE 9/28/2015 62/233,930 9/28/2015 1 us United States Lapsed

Systems and Methods For Deploying a
Warning Device From an Autonomous

Vehicle 1/15/2018 62/617,409 1/15/2018 1 us United States Lapsed
Machine Learning for Triaging Failures in
Autonomous Vehicles 3/23/2017 15/467,504 3/23/2017 20180276912 9/27/2018 0 us United States Pending

INDIVIDUALIZED RISK VEHICLE MATCHING
FOR AN ON-DEMAND TRANSPORTATION

SERVICE 5/23/2017 15/602,313 5/23/2017 20180341887 11/29/2018 0 us United States Pending
AUTONOMOUS VEHICLE DEGRADATION
LEVEL MONITORING 5/23/2017 15/602,303 5/23/2017 20180342113 11/29/2018 0 us United States Pending

FRACTIONAL RISK PERFORMANCE
EVALUATION FOR AUTONOMOUS
VEHICLES 5/23/2017 15/602,292 5/23/2017 20180341276 11/29/2018 0 us United States Pending
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DETECTING DEVIATIONS IN DRIVING
UP-00140US-6 BEHAVIOR FOR AUTONOMOUS VEHICLES ~ 6/30/2017 15/640,355 7/1/2016 20180004227 1/4/2018 0 us United States Pending

AUTONOMOUS VEHICLE WITH

UP-00137USC1 INDEPENDENT AUXILIARY CONTROL UNITS  7/10/2018 16/031,188 9/28/2015 20180321677 11/8/2018 0 us United States Pending
Systems and Methods For Communication
UP-00686US Via Hydraulic Fluid 1/29/2018 15/882,325 1/10/2018 0 us United States Pending

AUTONOMOUS VEHICLE OPERATED WITH
UP-00139USC1 SAFETY AUGMENTATION 10/19/2018 16/165,623 9/24/2015 20190056742 2/21/2019 0 us United States Pending
AUTONOMOUS VEHICLE OPERATED WITH
GUIDE ASSISTANCE OF HUMAN DRIVEN

SECURE START SYSTEM FOR AN

UP-00173US-1C1 AUTONOMOUS VEHICLE 7/30/2018 16/048,835 3/18/2016 20180336040 11/22/2018 United States Pending
Systems and Methods to _<_m3mmm Devices
UP-00483USP of an Autonomous Vehi 9/5/2017 62/554,506 9/5/2017 United States Lapsed

Autonomous Vehicle Application
Programming Interface and
UP-00709USP Communications Systems and Methods 1/29/2018 62/623,171 1/29/2018 United States Lapsed
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UP-00709US2

UP-00709US1

UP-00709WO

Autonomous Vehicle Application
Programming Interface And
Communications Systems And Methods

Autonomous Vehicle Application
Programming Interface And
Communications Systems And Methods

Autonomous Vehicle Application
Programming Interface and
Communications Systems and Methods

3/12/2018 15/918,599

3/12/2018 15/918,588

1/29/2019 PCT/US2019/015665

1/29/2018

1/29/2018

1/29/2018

us

WO

United States

United States

WIPO (PCT)

Pending

Pending

Pending
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UP-00142Us-2

UP-00142Us-1

UP-00142US-1-C1

UP-00463WO

UP-00471US

UP-00471WO

UP-00142US-2-C1

UP-00463USP

UP-00317US
UP-00221US

UP-00220US

PREDICTIVE SENSOR ARRAY
CONFIGURATION SYSTEM FOR AN
AUTONOMOUS VEHICLE

PREDICTIVE SENSOR ARRAY
CONFIGURATION SYSTEM FOR AN
AUTONOMOUS VEHICLE

PREDICTIVE SENSOR ARRAY
CONFIGURATION SYSTEM FOR AN
AUTONOMOUS VEHICLE

Sensor Control System for Autonomous
Vehicle

SENSOR CONFIGURATION FOR AN
AUTONOMOUS SEMI-TRUCK

SENSOR CONFIGURATION FOR AN
AUTONOMOUS SEMI-TRUCK
PREDICTIVE SENSOR ARRAY
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