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Positioning among Vehicles —

How precise can we be?
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Chemnitz University of Technology
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THE NEED FOR POSITIONING

.
% e Communication is partly replacing
:f% sensors (vehicle & infrastructure)
= | *Sensor data from different vehicles are
§ fused (coordinate frame problem)
§ e Many V2X protocols are georeferenced
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POSITIONING REQUIREMENTS

Accuracy Availability

Cost

Efficiency

Integrity l
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PROGRESS BEYOND STATE OF THE ART

§ A
5 High performance
8 sensors (RTK, IMU)
<
SAFESPOT
positioning
— Lane Level Accuracy
State-of-the-art
automotive GNSS
receiver
—

Price
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SAFESPOT POSITIONING ARCHITECTURE

Camera,
Laserscanner,

Ultra
Wideband

a O a O
Basic Enhanced
Positioning —»  Positioning
Technology Technologies
o ) o )
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CAMERA-BASED POSITIONING

Map view
—s— Final position —— (Ground truth
—»— Coarse pos —a— Image pos. meas
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LASERSCANNER-BASED POSITIONING

RY Video

. 4
- | RY WGsa4 Positiod = || = |[ 52 |

Source Landmark positioning
Latitude 53.60500519 *
Longitude 10, 16083571 =
Altitude (M5L) 0.00 m
Pitch 0.00 "
Roll 0.00 =

s : o RY Vehicle Status =IEE=E]

- 19.0 km/h
””ibﬁo‘ dpfdt= 000 %5 ay= 040 mfs2 B = 04 ®

Ay = 0.00m A&y= 000 m  Gu= 31"
iy = 0.0= A= 0.0 ms BPA= a
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ULTRAWIDEBAND-BASED POSITIONING

x error (mean =0.025 m median=0.041 m stdev=0.125m)
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KEY RESULTS OF THE SAFESPOT POSITIONING

Error

Technology Requirements (CEP: 95%) Comments
Low-cost GPS
GNSS/INS receiver + CAN 432m | Stete-ortheart
(reference)
gateway
- +
Camerg bfa\sed SINBRINE 0.93m Lateral Accuracy
positioning camera
Laserscanner- GNSS/INS + Intersection
e 0.62 m
based positioning| Laserscanner measurements
L Infrastruct
UWB positioning | UWB IPUs + VPUs 0.45m niras r.uc ure
required
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LANCE ACCURACY BY USING ADDITIONAL SENSORS

>

High performance
sensors (RTK, IMU)

Accuracy

SAFESPOT
positioning

— Lane Level Accuracy

State-of-the-art
automotive GNSS
receiver

- >
Price
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CONCLUSIONS & EXPLOITATION

* Vehicle Positiong is crucial for Cooperative Systems
e State-of-the-art does not match requirements

* Lane accuracy was achieved using vehicle sensors

* Availability and integrity still open challenges

* Work on positioning continues (www.covel-project.eu)
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