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Urban GNSS Positioning

Line-of-sight (LOS) signal: 
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Reflected signal: 
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NLOS reception: LOS signal is blocked 
only receiving reflected signal

Multipath: receiving both LOS signal and 
reflected signal
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Popular 3D Mapping Aided (3DMA) GNSS

Uber: Rethinking GPS: Engineering 
Next-Gen Location at Uber

Shadow matching 

(Satellite Visibility)
GNSS Ray-tracing 

(Range and C/N0)

Google: Improving urban GPS 
accuracy for your app

https://eng.uber.com/rethinking-gps/
https://android-developers.googleblog.com/2020/12/improving-urban-gps-accuracy-for-your.html
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Powerful Resources: 3D Building Model!

Environment
3D model


