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Motivation

Crowd-sourced data has potential to improve situational awareness and traffic incident
management (TIM)

Limited studies on utilizing this emerging data
- Most DOTs filter out the following:

Police activities, cars stopped on shoulders, road closure reports and reports with reliability <5

- Most DOTs consolidate duplicates — no specific rules discussed
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Objectives
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Waze Data Background
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Waze Data Background

Avg Waze Events By Day of the Week

35,000
30,000 mCA
g 25,000 mDC
10X S 20,000 mFL
1]
£ 15000 IA
More = 10,000 uMA
s iF RIF AT dila -
0 HVA
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Day of Week
Avg DOT Events By Day of the Week
— 4,000
3,500
,, 3,000 B CA
§ 2,500 mDC
S 2,000 mFL
2
£ 1,500 1A
z
1,000 uMA
% i | i | J 1 1 ! >
0 mVA
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Day of Week

CA
DC
FL
IA

MA
PA

VA

Note:

Avg Waze

Events
Per Day

28,389
777
17,210
810
5,613
9,171
9,168

Avg DOT
Events
Per Day

3,184
16
1,895
114
14
70

681

»  Waze data excludes jams event type
* 3 Month Period of 3/17 - 5/17 displayed



- Data Size

- Data Quality:
- Redundancy
- Reliability

Waze Data Challenges

Avg Waze Avg DOT
Events Per Day | Events Per Day

CA 28.389 3,184

DC 777 16

FL 17.210 1,895

IA 810 114

MA 5,613 14

PA 9.171 70

VA 9.168 681

Table 1: Waze vs DOT Events Per Day (excluding jams)

1 Obstructions

CABIN JOHN PKWY
Montgomery County, Maryland

-Debris Description

Started: 10/5/2018 7:08 AM Haz_ard on shoulder car stopped at
Cabin John Pkwy
Updated: 10/5/2018 7:10 AM

(@) Reliability level: 7 Contributor level: 4




Waze Data Assessment: Data Focus

Freeway/Ramp Crashes

Two event types: Crashes and disabled vehicle events.
Two road types: Freeways/ramps and primary/secondary roads.

Freeway/Ramp Disabled Vehicles
Primary/Secondary Crashes

N

Primary/Secondary Disabled Vehicles

Road Type Event Type

Primary / Secondary Roads Disabled Vehicles Crashes
(22% of Dataset) (57% of Dataset) (15% of Dataset)

Freeways / Ramps
(66% of Dataset)

Note:

California

*

...\

CALIFORNIA REPUBLIC

*  Waze data excludes jams event type
* 3 Month Period of 3/17 - 5/17 displayed
¢ CA did not have disabled vehicle event data

Florida Virginia




Waze Data Assessment: Methodology
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Matched DOT events to Waze events

Waze Data Assessment: Methodology

Step 1: Established initial search parameters

Clustered redundant Waze events
Step 1: Established initial search parameters

Step 2: Created rules to match DOT events to
Waze events

Step 2: Created rules to cluster Waze events

Step 3: Analyzed matching distributions to refine
thresholds

Step 3: Analyzed clustering distributions to refine
thresholds

Temporal Matching Threshold Spatial Matching Threshold Road Matching Rules
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of travel

Analysis Scenario

Freeway/Ramps Crashes

10

Freeway/Ramps DV 30
Primary/Secondary Crashes 10
Primary/Secondary DV 30
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Waze Data Assessment: Matching Results

Crash Results on Freeways/Ramps

% DOT Matched | % Waze Matched Unmatched

to Waze to DOT Waze Crash
(# of crashes) (# of crashes) Events
VA (3?3739;) (‘;”'86;65) 58,883
B e
CA (53 17' :49:) é;;;‘é) 263,199

Total Number of DOT Total Number of Waze | Percentage of Events | Average Time that a Waze

Type of Event Events During This Events During this that were Reported | Event was Reported Before
Period Period By Waze First a DOT Event
VA Crashes 5,989 63,708 : 57.6% 3 Minutes Earlier 'i
FL Crashes 18,242 186,146 : 80.4% 3 Minutes Earlier :
CA Crashes *135,865 336,581 I 39.1% 4 Minutes Earlier j

Note:
*CALTRANS dataset does not differentiate between road type thus includes both freeways/ramps and primary/secondary roads
3 Month Period of 3/17 — 5/17 Displayed




Analysis Summary: Matching & Detection Time

% DOT Matched AverageTime that a Waze

Type of Event to Waze Event was Reported

Before a DOT Event
Freeways/Ramps Crashes 40% 3 Minutes
Primary/Secondary Crashes 12% 3 Minutes
Freeways/Ramps Disabled Vehicles 37% 14 Minutes

Primary/Secondary Disabled Vehicles 4% 16 Minutes
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Waze Data Assessment: Clustering Results

Crash Results on Freeways/Ramps

Total Number of Total Number of Percent Reduction | Percent Reduction Percent Reduction
Waze Events During | Waze Events During in Events Due to Attributable to in Events Due to
Type of Event this Period this Period After Clustering Duplication in DOT Clustering
Clustering Sharing Data with (including
Waze adjustments)

VA Crashes 63,708 58,224 8.6% 0.8% 7.8%
FL Crashes 186,146 155,231 16.6% 7.4% 9.2%
CA Crashes 336,581 269,861 19.8% 7.8% 12.0%

e VA: Unique crash events on freeways/ramps 585 per day
e FL.: Unique crash events on freeways/ramps 1,528 per day
e CA: Unique crash events on freeways/ramps 2,294 per day

The additional unique Waze events are events that have been clustered and were not matched to DOT events.
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Analysis Summary: Enhanced Network Monitoring

Virginia Florida California

Existing Additional
vDOT Unique VA
Crash / Waze Crash /

Existing FDOT Additional
Crash / Disabled | Unique FL Waze
Vehicle Events | Crash / Disabled

Existing Additional
CALTRANS Crash | Unigue CA Waze
Events Crash Events

Disabled Disabled
Vehicle Vehicle Events
Events

Vehicle Events

3-month Period Number of Events

16,330 400,087 37,552 860,966 211,085
Freeways/Ramps 135,865
Pﬁmawfﬁem“daw 4,“43 129,39“ = 154,15? 103,?”1
Combined Total 20,378 529,477 37,552 1,115,133 135,865 319,786

Daily Number of Events
178 4,349 408 9,358 2,294

Freeways/Ramps 1,477
Primary/Secondary 44 1,406 - 2,763 1,182
Combined Total 222 5,755 408 12,121 1,477 3,476




Conclusion

Waze has potential to enhance TIM operations but cannot fully replace legacy TIM detection strategies




Next Steps

National Waze Data-Feed
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Incidents from MDOT CHART that started between May 1, 2018 and June 8, 2018
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Thank you!

Mark L. Franz, Ph.D.
Lead Transportation Analyst
CATT Lab - UMD

mfranzl@umd.edu




