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Project Overview
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Imprqve safety on Represent rural roads Enhance Provide data
our nation’s roadways in ADS testing mobility
with ADS
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Data Collection Phase Plan

6 phases
increasing in complexity

Phase Description # of Drives Date Status

1 Controlled Access Roadways 10 11/2021 Complete
2 Highways & Ramps 18 03/2022 Complete
3 Urban Areas 13 07/2022 Complete
4 Unmarked Roads 10 10/2022 Complete
5 Va2V 10 01/2023 Complete
6 Parking Areas / Full Route 20 05/2023 Complete
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Project Webinars at: ADSforRuralAmerica.uiowa.edu

#2: Vehicle Hardware and #3: Participant and Safety
Software Driver Experience
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#5: 9 Things to Know When
Testing an AV on Rural Roads
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Data Collected



Vehicle Sensor Data

Ice-covered LIDAR

GPS antenna

DSRC antenna

High-definition cameras (2)

Velodyne Lidar (front, sides, and rear of vehicle)
Webcam video camera (front and rear)

Mobileye collision avoidance system

Vaisala mobile detector: road, surface, and weather data
Long range radar (front and rear)
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Video Data

> Forward view Aulansicacyve

< Rear view

< Drivers’ face/hands
- Eye glances

-+ Passengers’ head/torso
- Secondary task engagement

* Processed image

Note: Access to passenger video data requires data usage agreement
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Data from Passengers and Safety Driver

Questionnaire Data
Passenger
« Demographic
* Pre-drive questionnaire o
» Post-drive questionnaire

Safety Driver I II & Pos. Driv
» Post-drive questionnaire 4 I. l o

vhat Neithe Strangly

I can trust highly automated vehicles

Biometric Data

| was comfortable using the automation to drive on the
gravel roads

Empatica

Worn by Passenger and Safety driver
Collects heart rate variability (HRV) and
electrodermal activity
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Anxiety Ratings

Locations: ;
A. Hwy 6 in lowa City F. Hwy 1 rural =y .
B. After merge onto Hwy 218 G. Gravel road S) V4 B
C. After turn onto Hwy 22 H. Unmarked o %ﬁ, '
D. Business district of Riverside blacktop road
E. Downton Kalona I. Hwy 1 intersection “
‘ O\ |
Average rating of anxiety by location on route H Hils ComunIY Co
= Q
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Co-Pilot Data Flags

Vulnerable road users

o

Voluntary takeovers Cosgrove City mrketplaa O

Union__

Forced takeovers East Lucas

Safety critical events,

near crashes or crashes Co-pilot markers (30) @
Frytow Sharon Center ""_l' 1: to turn right onto Hwy 1, vehicle braked abruptly for no apparent
. W reason
Hills Community Center ‘ , _
2: transit braked for slow moving_vehicle on right shoulder

3: VRU on oncoming_shoulder

4: vehicle overtook our transit

5: disengaged for gravel road

7/ 6: to make left turn onto Sharon Center Rd from gravel road, vehicle
dde Casino  approaching from right

v\
¢ fw I3

Kalona Public Librar et o
©2023 Natural Earth ©2023 TomTom g Microsoft 19‘

- I“WA Driving Safety Research Institute 12




Data Sharing Approach

Vehicle /
ROS Bag

Data

Access Data To
Portal Users
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Database Design



Snowflake Structure

“Drive” “Markers”
\I/);lrtiitjgotrzlnata gr?ve :#D Ili/larker ID
" rive at
consorsare | ..., | Phases Long
e Chassis Timestamp
R = e Ch_assis ID DRIVE_DATETIME
timestamp. Drive Drive ID
Mode Best Pose ID
Timestamp Chassis ID
Marker 1D
“Best Pose” ...
Best Pose Weather ID “Weather”
ID Timestamp Weather ID
Lat Description
Long Timestamp
Timestamp
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Data Portal Design



Overview

@tatype unks  desrpton
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Data Dictionary

. Automation pecformance (mi)
vax
Total: 482
P
Masat
Takeor
1w
- ¢ =
Clouds Clear Haze Mist
W s
Road canditions (mi) Foderal Functional Code (mi)
[
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Dashboard
(Summary Details)
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Drive Explorer

Playground
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Data Dictionary

/apollo_ros_bridge/cyberrt_ros/chassis

= Vehigle Sermaty Norwei fa:

Defines all recorded data points -
Project / Phase / Drive sz | roseemnare

R0 I, SOa O Ralas Doat RO cata type:
{opallo ros bridge/cybert mon/chasshs

o . Description
- ' inde /et o ey et

ke e s i | [apolo.ros.bridgecyberrt ros/chassis

« Searchable z:‘_\;‘:;_:i; lf:ﬁ:;f -
. Dy opicname S
By keyword
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Dashboard

Summary detail filterable by... = PrS———

VX

* Project/ Phase / Drive ek

Ao 4 A

Manual: |

Takeovers: 166

Automation performance

* Total miles driven R

« By Federal Functional Code = ¢ &
° By road Condition Clouds Clear Haze Mist
CO u n tS ﬁo:‘d -:éﬁdlttom {mi) Fodonl ‘Funcnond Code (m¥)

« Safety critical events

* Obstacles (perception)
* Vulnerable road users
« V2X encounters

m g T g
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Drive Explorer

=
Quick, searchable, annotated timeline of a given - S | =3 e
drive, helpful in finding areas for further study E'-“ b ~

]

Points of interest

» Co-pilot markers

« Automation disengagements
» ... future additions

Playback includes

« Forward / rear video

» Speed / throttle / braking g _

« Road condition = S €
m'n : - ——— ==

|
m Denwig Sabety Nmearch inattute
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Playground

Types of searches:

« Common: - IR « Custom:
_
Common query

. - vebete
..... o drwtr
e
daterree oo It watsr laywr thickeess
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Data Portal: bit.ly/ADS-data

=T ADSHR 8 ?
ket [AV LD auehica 55
Or scan:

x 4 » .
Drive 016 0 E 3
\_’
. tov s C hetslace
._,'n’)ﬂyme'n o
Date: 02-16-20 |
Phase: ’
- -y
Start location: y City Marketplace
Start time: 2022-02-16 10:34:51 |
End time: 202 16 12044 v : ..e
Hills Crm:.v\.":, Canter
|
)
= fina'\‘.:’.',nmt
<3 ~ D et
Kalona Public Libear . o
art .
Automation performance (mi) Co-pilot markers (28)
1 f
Total: 48 = T = = —
Auto: 34 (71 But we decided £ 10 leave o at 50 and tum the hazards on

m National Advanced Driving Simulator
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https://data.adsforruralamerica.uiowa.edu/
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For more information: e
ADSforRuralAmerica.uiowa.edu =~ ==
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