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Background
GNSS mainly providing globally referenced positioning for

autonomous driving. According to a review pabeNLOS is the
main challenge for GNSS urban positioning.

[1]J.Brefler, P.Reisdorf M. Obst and G Wanielik, "GNSS positioning in nofine-of-sight contexd A survey," inintelligent Transportation System:
(ITSC), 2016 IEEE 19th International Conference 2016, pp. 1144154: IEEE.
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Related Work Satellite Visibility Prediction

AExcluding satellite measurement of the LOS path blocked by
buildings from GNSS positioning.

AG14, R20, E8 and I8 are detected as NLOS based on 3D
building model.
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Related Worlkk Sky-Pointing Camera Aided
GNSS

A NLOS detection using Omnidirectional Infrared Camera#Fis

eye Camera.
(J.Meguro, et al., IEEE trans. on ITS, 2009 and T. Suzuki atdibb,. ION GNSS+2014)

A Excessive NLOS exclusion leads to HDOP distortion and
Large Positioning Error!

Fisheyecamera

SourceT. Suzuki and NKubo 2014
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Related Work Sky-Pointing Camera Aided
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Brief Summary
Buildjn NLO NLO Prior
Methods Moder ExcL[u5|Son COI‘I‘GC%OI’I Information| HDOP
Satellite N
Visibility a a a Increase
Prediction
Camera aided = norease
GNSS
Ray-tracing N ) i N
based 3DMA a a d changed
GNSS

Our idea To implement skypointing camera and  ,_cees
LIDAR to help the GNSS SPP for autonomousi seSese
driving! == g
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Flowchart of the proposed method
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NLOS Detection using Monocular camera

To detect the NLOS signal:
A1) Sky View Segmentation and
A?2) Satellite Projection and LOS/NLOS Classification.

o

/" Satellite
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Sky View Segmentation

The meanmask elevationangle of buildings can go up to 50
degreedan denseurban,thereforewe use monocularcamerato
capturethe sky view image
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