7R perplexity

How effective would a Dynamic LED with directive
messaging like "ALERT ALERT" flashing red,
"MOVE OVER" flashing amber, "ALERT ALERT"
flashing red, "SLOW DOWN" flashing amber,
"ALERT ALERT" flashing red, "DISABLED
VEHICLE" flashing amber mounted high on the
rear doors of semi-trailers to alert oncoming
motorist of a disabled vehicle vs triangle reflective
road markers placed on the road?

A Dynamic LED display mounted high on the rear of semi-trailers with directive messaging such
as "ALERT ALERT," "MOVE OVER," and "DISABLED VEHICLE," using flashing red and amber
signals, would almost certainly be far more effective at quickly alerting oncoming motorists to a
disabled vehicle than traditional triangle reflective road markers.

Effectiveness of Dynamic LED Messaging:

¢ Visibility and Attention: LED displays are highly visible in a wider variety of conditions—
including low light, inclement weather, and at longer distances—compared to passive
reflective markers. Studies show LED-enhanced signs and variable message boards have a
significant impact on driver recognition and response, with evidence from transportation
agencies reporting a notable reduction in accidents and improved driver response times
where such technology is used 11121131,

¢ Real-time Messaging: Dynamic LED signs can communicate specific, urgent instructions—
such as "MOVE OVER," "SLOW DOWN," or "DISABLED VEHICLE"—which reduces reaction
time and increases compliance versus generic warnings like triangles 1 [41 5]

e Color and Perceived Urgency: Research confirms that red is associated with high urgency
(emergency or danger), while amber signals maintenance or caution. These color
associations help drivers assess the level of hazard and adjust their behavior accordingly.
Alternating between urgent (flashing red "ALERT ALERT") and directive (flashing amber
"MOVE OVER"/"SLOW DOWN"/"DISABLED VEHICLE") messaging leverages these
associations for optimal effect[41 161,

¢ Flash Rate and Pattern: Faster, directive flash rates further enhance driver alertness.
Patterns between 1 and 4 Hz are most effective for attracting attention and conveying
urgency—even more so with alternating or dynamic patterns 4l 6l

o Effect Size: Studies on LED-enhanced regulatory signs have shown up to 41% reduction in
dangerous driver behaviors (such as stopping on tracks), and similar research on roadside



messaging supports the conclusion that real-time, dynamic warnings outperform static,
passive devices in both compliance and crash reduction (2l [Z1[3]

Limitations of Triangle Reflective Road Markers:

e Passive triangles rely on headlight reflection and driver detection at close range. Their
effectiveness is limited by weather, road geometry, placement accuracy, and nighttime
visibility.

e Triangles cannot communicate specific hazard information, only a generic warning, lacking
the urgency, clarity, and actionable instructions provided by dynamic LED messaging.

Overall, Dynamic LED warning systems with targeted, color-coded, and alternating
messages mounted high on truck rears would deliver superior warning, urgency, and
actionable advice to oncoming drivers, greatly improving safety and reducing
collision risk compared to traditional triangle road markers 111 [41 [61 [3] [5]

No direct studies compare these exact configurations head-to-head, but the overwhelming
evidence on the effectiveness of active, dynamic, and clear warning systems strongly supports
the superiority of the described LED solution.
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