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1.3 million people die
INn car crashes every year.
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NHTSA

National Highway Traffic Safety Administralion’s National Center for Stalistics and Analysis

Top 10 Leading Causes of Death in the United States in 2015, by Age Group'

R Cause and Number of Deaths Years
A Young Young of
N | infants | Toddlers | Children | Children | Youth Adults g Elderly Life
K Under 1 1-3 4-7 8-15 1620 21-24 25-34 35-44 45-64 65+ All Ages Lost?
Perinatal Congenital Malignant | Accidental Malignant Malignant Heart Heart Malignant
1 Period Anomalies Neoplasms A Paisoning Neoplasms | Neoplasms Disease Disease Neoplasms
11,613 389 360 11,231 10,909 159,176 507,138 633,842 | 23% (9,426,319)
Cangenital - Malignant - Accidental . Accidental Heart Malignant Malignant .
2 Anomalies Hognzlgnde Neoplasms 82”'4(:('1(19 Poisoning Sﬁug:;lc;e Poisoning Disease Neoplasms | Neoplasms 15(',53('; gg;%sgs)
4,825 ! 694 ’ 2,820 ’ 10,580 111,120 419,389 595,930 S Vet
Heart Accidental Congenital - . - Heart Chronic Liver
3 Disease Drowning Anomalies Slggéde ngralg;de Szu%cée Disease Disease 1%'{%%54 105?0%51 50/ (?%%%577 4)
292 316 168 ' ’ : 10,387 22,152 ' ’ mh At
4 | Homicide N“gz'[')?::;ts %ﬁgﬁi’l‘ég Homicide ’;gf:;%‘:;%' Homicide | Homicide | Suicide CLRDS Stroke Stroke ﬁgﬂg‘;‘%’
263 579 163 307 1075 2,601 4,863 6,936 131,804 120,156 140,323 4% (1.832,709)
o MV Trafiic - Congenital Malignant Malignant Malignant : . —_— -
Septicemia Homicide ; Diabetes Alzheimer's | Alzheimer's Suicide
5 Crashes Anomalies | Neoplasms | Neoplasms | Neoplasms
180 249 136 261 514 747 3704 20,378 109,495 110,561 4% (1,553,110)
Influenza/ Heart Exposure to Heart Heart Heart Heart - Accidental : :
6 Pneumonia Disease Smoke/Fire Disease Disease Disease Disease H%"g'ggde Poisoning Df:gbﬁgs D?|3b5e§e55 ey (?t%ew)
174 132 70 202 352 607 3.522 ’ 19,452 ; ’ R S
Stroke MV Nontraffic Heart Accidental Accidental Accidental | Chronic Liver | Chronic Liver Stroke Influenza/ Influenza/ MV Traffic
1 89 Crashes* Disease Drowning Drowning Drowning Disease Disease 17 493 Pneumonia | Pneumania Crashes
88 61 160 261 210 844 2,861 ! 48,774 57,062 3% (1,349,898)
Nephritis/ Influenza/ 5 Congenital Cangenital . . - Nephritis/ Nephritis/ :
8 Nephrasis Pneumonia CLSIED C|1'§5DS Anomalies Anamalies D'%.%%[es D;abgea'gs ?g'i'gg Nephrosis Nephrosis 39, [()1'3325.8359)
85 76 181 159 ’ ’ 41,258 49,959 S LSS
MV Other/ MV Other/ MV Other/ MV Other/ : T
g Esxrggig/rl?i:g Nontraffic Nontraffic Nontraffic Nontraffic Stroke Stroke Septicemia ég?;%?]r:rt]al Chagg;;ver
7 Crashes® Crashes? Crashes? Crashes? 567 1,788 30,817 v 4789 29 (940 717)
43 01 101 129 ' ° ’
Malignant Perinatal Influenza/ | Exposureto | Accidental Accidental N Accidental . Perinatal
10 | Neoplasms Period® Pneumonia | Smoke/Fire Falls Falls E'% 1H0I€\,/5 Segtg:fgla Falls ﬁz'ﬁgg Period
53 45 41 69 83 128 ’ ' 28,486 ’ 2% (922,063)

source: https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812499



Drivers are the leading cause
of critical pre-crash events

2% 2%

2%

® Drivers

@ Vehicles

¢ Environment
@® Unknown

source: US National Highway Traffic Safety Administration
US only statistics for crash event causes
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Recognition & decision error

are the leading causes for these events

10%

8%

@® Recognition error

@ Decision error

" Performance error

@® Non-performance error (e.g., sleep)
Other






Americans average 293 hours driving every year.



Americans average 293 hours driving every year.

There are over 1 Billion cars In the world, but they
sit idle 96% of the time.




Americans average driving every year.

There are over cars In the world, but they
sit idle of the time.
In many cities, up to of the land iIs devoted

to parking.



Americans average 293 hours driving every year.

There are over 1 Billion cars In the world, but they
sit idle 96% of the time.

In many cities, up to 209% of the land is devoted
to parking.
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Self-driving cars will make
our roads



Self-driving cars will give us
our time and space back.
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. Local Haul Jobs

. Long Haul Jobs ———=a Business as Usual

—=& Self-Driving Scenario

3
Truck
Driving
Jobs - -
(Millions) H {
2017

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Year

Source: https://medium.com/@UberATG/the-future-of-trucking-b3d2ea0d2db9
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Hardware







Top mounted 360° Lidar




Forward facing cameras

Top mounted 360° Lidar




Top mounted 360° Lidar

Side and rear facing cameras

Forward facing cameras




Top mounted 360° Lidar

Side and rear facing cameras

Forward facing cameras




Top mounted 360° Lidar

Side and rear facing cameras

Forward facing cameras

Compute, storage and cooling
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Navigation

Perception
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with real vehicles

e Slow



with real vehicles
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with real vehicles
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with real vehicles

e Slow
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 Poor Coverage



with real vehicles

Slow
Expensive
Inconsistent
Poor Coverage

Absolutely Necessary






Offline Testing with simulation



Offline Testing with simulation
 Fast



with simulation
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« Cheaper
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with simulation

Fast
Cheaper
Consistent

Full Coverage



with simulation

Fast
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Full Coverage

Absolutely Necessary
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Add Line
Point 1:
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v Measure Frame continuous
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