“Late Breaking Results on vS-Graphs: Integrating Visual SLAM i | ‘ ST
and Situational Graphs for Multi-level Scene Understanding i | oMt

Ali Touranit, Hriday Bavle*, Saad Ejaz*, David Morilla-Cabello?, Jose Luis Sanchez-Lopez?!, and
Holger Voos!?

-LInterdisciplinary Centre for Security, Reliability, and Trust (SnT), University of Luxembourg, LuXembourg
+ 2 Instituto de Investigacion en Ingenieria de Aragon (I3A), Universidad de Zaragoza, Spain

F s Pro g
e | riesessssisisearene T = io‘l:gmer;ted @ 0}1‘1’09#213]
— ORB Features Extraction | < | | | Pointcloud | | RANSAC Outlier Plane | 4 | iormation
H ; . 1 ! ]
s = & = i 1 | Processing A Filtering Association | || !
iR S | i Fitting ! High-level
| Fiducial Marker Detection | | & . e e e S o Y Ve sy
L N | : | Semantio -
| 8 L = | e e e e e e ! i ements —— —
e —= I |} | ificati < :
Tracking l : = ke i i
i | e iy .. A [ H I 3 1 1! I
# I IUT | R | | af  KeyFrame | |
— Init. Pose Estimation i | ! BB  Database | Semantic
1 U clonds | : ' Structural
v . 1
L Jil 1e - Elements
.. ' Relovaliztion 2 " | [ Walls )(Doorways)( Floors )(Comdors)[ Rooms )
IMU | i S .- "1 il 3DMap | | |
Y oa Y I Y Points : i pressmesasmmmseers | Loop Closure and Map Merging
P23 y, — | Map Creation 1 1€ J: o o T oL s S S — | N

v
Tracking Local Map : : : T
v |

Planes (3D)

i Semantic Loop Closure Sim3/SE3 | i
L

b : S o Welding| | Map | QBEIELEN:E el !
:lull | || Essential Graph Optimization L

! KeyFrame Decision . = : - | :[ PREP ][ BA ][Merge] dlt !
A —— - | - m— p— S e ey ey ey A1t ' Markers

3D Points

09

. L w3 S By
Introduction and Motivation - TR | h‘.

Frames

time (t)

Providing high-level Scene Understanding using
situational graphs [6] and building them from visual data Architecture Design
enables reasoning about:
- Geometry, as In traditional SLAM solutions (e.g., ORB- Baseline: ORB-SLAM 3.0

SLAM 3.0 [4]), New threads added to the baseline:
- Semantics trom a Deep Neural Network (DNN)  « Geometric Entity Analysis: plane based RANSAC
semantic segmentation module, » Semantic Entity Analysis: semantic object detection and
- Knowledge augmentation through labeling various matching, respectively.

structural-level objects using ArUco markers [1],

- And cheap and widely avallable sensors: robots,
phones, VR/AR devices, etc. 1. PointClouds obtained from RGB-D / Mono-SLAM are

passed to Geometric Analysis to fetch all the 3D planes
and their equations without knowing their type,

Processes:

Problem Statement and Solution 5

In Semantic Analysis, the portion of the point clouds
related to walls and grounds are matched with the
previously detected planes to add semantic information
to them. Detection of walls and corridors are done based
on the geometrical layouts of structural-level entities.

Incorporate different sources of visual knowledge
(geometric, semantic, and marker-based) for mapping
higher-level semantic entities, Including rooms and
corridors [3]. What we combine In a situational graph are:

* Geometric mapping (ORB-SLAM3 / Keypoints / Dense
PointCloud) References

« Semantic mapping using a DNN (pFCN)
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