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Integrated Sensor Platform (ISP) of ANavS

3D Lidar:
- measurement range: 100 m
- measurement accuracy: +/- 3 cm
- Field of view (horizontal):  360°
Multi-frequency - Field of view (vertical):, 30° ___— Multi-frequency

GNSS antenna GNSS antenna

\

6-core Nvidia ARM:
GPU with

384 Nvidia Cuda cores
and

48 tensor cores

LTE

FLIR Grasshopper 3:
- 163 frames per second

- 1920 x 1200 resolution IMU with Multi-frequency

- global shutter 0.8 deg/h bias stability GNSS antenna
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ANavSsS Architecture for Sensor Fusion
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RTK + INS + ODO tightly coupled positioning

In challenging environments

(Interior Highway Circle in Munich, Germany, “B2R”
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RTK + INS + ODO tightly coupled positioning
In challenging environments
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RTK + INS + ODO tightly coupled positioning
In challenging environments
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RTK + INS + ODO tightly coupled positioning
In challenging environments
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RTK + INS + ODO tightly coupled positioning
In challenging environments
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RTK + INS + ODO tightly coupled positioning
In challenging environments
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ANavSsS Architecture for Sensor Fusion
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Outdoor Indoor
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Outdoor LIDAR positioning accuracy
using GNSS + INS tightly coupled RTK reference
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y (m)

LIDAR-based positioning
In combined indoor/ outdoor environment
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Analysis of positioning accuracy at reference markers
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Analysis of positioning accuracy at reference markers
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Analysis of positioning accuracy at reference markers
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Analysis of positioning accuracy at reference markers
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GNSS + INS + ODO-RTK and Lidar-SLAM (LIO-SAM)
INn Combined Indoor- and Outdoor Environment

R T — e Comparison Between MSRTK and LiDAR based
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y (m)

Indoor Localization Accuracy
using Laser Scanner-based Ground Truth

APE w.r.t. translation part (m)
(with SE(3) Umeyama alignment)
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ANavSsS Architecture for Sensor Fusion
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Visual Camera-based Positioning
with Al-based Feature Matching

End-to-end \\
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SuperPoint [1] Al-based feature detector

and descriptor computation. Not aligned Aligned
[1] D. DeTone, T. Malisiewicz, and A. Rabinovich. Localization on Road maps: Al-based
"SuperPoint: Self-Supervised Interest Point Detection and Description . .
“,in CVPR Workshop on Deep Learning for Visual SLAM, 2018. feature matChlng based‘On Super‘P")Int [1]
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Visual Camera-based Positioning
with Al-based Feature Matchin

Starting at ANav$S
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Al-assisted Localization on Road Maps (Validation)

Distribution of translation error after localization:
error in heading versus transversal direction
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