
❑ Signal strength

❑ Strong signal above EM material prism. 

❑ Signal strength depends on the lateral 

position of the sensor coil with respect to 

EM material. 

❑ Factors affecting signal attenuation:

❑ High signal attenuation with change in 

prism size, steel fiber dosage, and height 

of the coil above the slab surface.

❑ Detectable signal with 2-inch of standing 

ice and water present on slab surface.

Illinois Center 

for Transportation

Passive Sensing of Conductive Concrete for Vehicle Lateral Positioning

Sachindra Dahal, Jeffery Roesler

University of Illinois at Urbana-Champaign

CCAT  and ITS Michigan annual Student Poster CompetitionUniversity of Illinois

at Urbana-Champaign

“Where Excellence and Transportation Meet” 

Findings

Motivations

Acknowledgements

Objective Test Results

This research was funded by the Center for 

Connected and Automated Transportation (CCAT) 

of University of Michigan Ann Arbor with grant 

number 69A3551747105 through the U.S. DOT’s 

University Transportation Centers (UTC) program.

A reliable and robust technique to change 

concrete’s electrical conductance enabling 

passive sensing of pavement to provide lateral 

positioning of autonomous vehicles (AVs) both in 

normal and adverse surface conditions.

❑ Adverse weather lane keeping.

❑ Autonomous vehicles have safety critical 

limitations during adverse weather 

conditions. 

❑ Current AV sensors such as GPS and 

camera have lower positional reliability 

when the weather is poor or lane markings 

are obstructed by water, ice, or snow. 

❑ Currently AVs do not interact with road.

❑ Vehicle to infrastructure (V2I) system only 

focus on roadside units or traffic lights.

❑ Roadway can be reliable sensing to 

supplement current AV sensors and 

improve lateral positioning even during 

adverse conditions. 

❑ Strategic modification of pavement with EM 

material can create a repeatable signature 

that AVs can detect for maneuvering and 

control of vehicle in both normal and adverse 

condition. 

❑ Highest signal attenuation due to prism size, 

sensor height, and steel fiber content, which 

can be controlled in design.

❑ Strong signal still detected when water and 

ice present on slab surface.

❑ EM material prism (steel fiber reinforced 

concrete) matching notch dimension at 

various dosage levels.

❑ Steel fiber reinforced concrete prism has 

different EM properties compared to 

notched concrete slab and can be 

detected by eddy current-based sensor.

❑ Motorized sensor using eddy current.

❑ Induction-based eddy current sensor at a 

fixed coil height moves laterally over the 

surface of the slab specimen.

❑ Surface conditions

❑ Normal: dry slab surface.

❑ Adverse condition: Standing water or ice

❑ 1 inch or 2 inch on plastic container.
Methodology

❑ Passive Sensing: Create unique and 

repeatable electromagnetic (EM) signature 

in concrete (or asphalt).

❑ Modify electromagnetic properties 

strategically in the concrete section.

❑ Concrete slab made from normal concrete 

material with notch of dimension: 1 inch x 

1 inch; 2 inch x 2 inch; 3 inch x 3 inch.

❑ Testing at different signal attenuation level

❑ Signal attenuation level given below were 

tested to find factors that are more critical 

to signal attenuation.

Low Medium High

Coil Height 5 inch 6 inch 7 inch

EM prism size 3.5 inch 2.5 inch 1.5 inch

Steel Fiber % 1% 0.75% 0.50%

Surface Water 0 inch 1 inch 2 inch

Surface Ice 0 inch 1 inch 2 inch

Coil height:


