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Mobile Device App for Wrong Way 
Driver Detection and Warning
Evaluating the Accuracy and Effectiveness of the Bosch Mobile 
Device App for Wrong Way Driver Detection and Warning

WHAT IS THE NEED?

Only 0.14 percent of collisions on California state highways from 
2012 to 2021 were caused by Wrong Way Driving (WWD), but 
WWD accounted for 2.2% of fatal collisions during the same 
period. Most wrong-way events are head-on collisions caused by 
drivers entering the exit ramps of controlled-access highways.  
Many drivers currently use mobile applications such as Waze 
and Google Maps to assist them in finding their destination and 
making informed route decisions. Such applications leverage the 
vast amount of roadway network data collected and maintained 
by companies such as Google as well as the real-time driving 
data collected from drivers using the applications. This real-time 
driving data is transmitted by users’ mobile devices, allowing 
these services to estimate traffic flow and to provide functionality 
such as route guidance and hazard warnings to their users.  

Bosch has taken advantage of these rich sources of roadway and 
driver data to develop software to detect wrong way drivers in 
Europe.  Bosch currently partners with several cellular phone app 
providers in Germany to embed their software in the apps.  When 
the app is running on a driver’s cell phone, an alert can be sent 
when he or she is detected by Bosch’s software to be heading 
in the wrong direction.  The software can also alert drivers of 
proximate vehicles whose cellular phones have a Bosch-enabled 
app running. Caltrans would like to test the functionality and 
accuracy of the Bosch wrong way driver detection and alert 
system in California. If UC Davis were to publish positive test results, 
it could help introduce Bosch’s wrong way driver detection and 
alert technology to California and the rest of the United States.

WHAT ARE WE DOING?

Bosch held several Caltrans-facilitated meetings with researchers 
at UC Davis wherein they agreed to share their software 
development kit for iOS and Android and work with UC Davis to 
devise a method for testing their system. UC Davis signed a non-

DRISI provides solutions and 
knowledge that improves 
California’s transportation system

ADA Notice: Users with accessibility issues may contact the California Department of Transportation, Division of Research, Innovation 
and System Information. For TTY assistance, call the California Relay Service at 711, email: Drisi.Communications@dot.ca.gov or write

Caltrans, DRISI – MS-83, P.O. Box 942873 Sacramento, CA 94273-0001



Research Notes
DRISI

Caltrans Division of Research,  
Innovation and System Information

The contents of this document reflect the views of the authors, who are responsible for the facts and accuracy of the data presented herein. The 
contents do not necessarily reflect the official views or policies of the California Department of Transportation, the State of California, or the Federal 
Highway Administration. This document does not constitute a standard, specification, or regulation. No part of this publication should be construed as 
an endorsement for a commercial product, manufacturer, contractor, or consultant. Any trade names or photos of commercial products appearing 
in this document are for clarity only.

© Copyright 2023 California Department of Transportation
ALL RIGHTS RESERVED

disclosure agreement (NDA) with Bosch to work 
with their proprietary technology.

After The researchers finalized the test plan 
with input from Bosch and the Caltrans Project 
Manager, they procured the following test 
equipment:

Two magnetic antennas
Two SparkFun RTK Surveyors (GPS loggers)
Two microSD cards
Google Pixel 6 phone (1)
Samsung Galaxy S12 phone (1)

Bosch reversed the direction of allowed travel on 
its map server for five on-ramps in the Sacramento 
area to facilitate testing without the researchers 
having to drive in the wrong direction.  The 
researchers performed test runs on the ramps while 
in communication with Bosch. They successfully 
recorded wrong-way movement warnings from the 
Bosch mobile device app (running on the Google 
and Samsung cell phones) as they drove in the 
correct direction on the ramps. The researchers 
also successfully recorded GPS coordinates and 
corresponding timestamps as they drove on the 
ramps.  These measurements correlated with the 
wrong-way movement warnings sent from Bosch.

WHAT IS OUR GOAL?

The anticipated outcome of this research is a 
report that demonstrates the effectiveness and 
reliability of the Bosch cloud-based mobile device 
WWD detection and alert system.  The report could 
increase awareness of the technology and lead 
to its implementation in California and the United 
States.

WHAT IS THE BENEFIT?

Implementation of cellular/cloud-based WWD 
detection and alert technology in California could 
lead to the detection of wrong way movements on 
all state highways in a cost-effective way, whereas 
statewide deployment of hardware-based in situ 
WWD detection systems would be cost-prohibitive.  

Detecting WWD and sending real-time warnings 
to the offending driver and other proximate drivers 
could reduce the number of crashes caused by 
wrong way entries onto state highways. This would 
enhance the safety of California’s freeways and 
save lives, which would align with the Caltrans 
Strategic Goal of Safety and Health.

WHAT IS THE PROGRESS TO DATE?

The researchers have collected all 50 data sets 
(ten per ramp) according to plan.  The data 
include wrong-way movement warnings, along 
with corresponding timestamps, from the Bosch 
app on the two procured cellular phones, as well 
as GPS coordinates, along with corresponding 
timestamps, on the two procured GPS loggers.

The researchers submitted a draft final report that 
was reviewed by the project manager (PM), and 
then submitted a revised version based on 
comments by the PM.  The revised final report looks 
good, and this task is essentially completed.

IMAGES

Image 1:  Cellular phones with the Bosch WWD 
app installed
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Image 2:  Data collection route for two 
on-ramps in the Sacramento area.

Image 3:  The area in which devices running the 
Bosch WWD app are tracked
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