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5G-MOBIX
Driving forward Connected & Automated Mobility
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MULTIPLE LOCATIONS

Across Europe and Asia

NETWORK OF 30 5G-gNBs

NSA evolving to SA  Architecture

24 AUTOMATED VEHICLES

SAEL4

5 USE CASES

Focused on cross border operations

ASIA

Source: 5G-MOBIX project
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Use cases
Traffic Scenarios
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Overtaking

Source: 5G-MOBIX project
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Use cases
Traffic Scenarios
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Lane Merge

Source: 5G-MOBIX project
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Use cases
Traffic Scenarios
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Autonomous Shuttle – VRU Interaction
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Safety Metrics
Time-based indicators 

Time to Collision

▪ Time to collision between two 

vehicles if they continue at 

current speed and trajectory
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Post-Encroachment Time

▪ Time difference between a 

vehicle/pedestrian leaving an 

area of potential collision, and a 

conflicting vehicle entering it

Time Headway

▪ Time between two successive 

vehicles passing the same

region on the road
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Portugal 

Spain

Video acquisition: June 2021
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Computer Vision Problems
Solved by deep learning

Source: Review of Deep Learning Algorithms for Object Detection
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Deep Learning
How do neural networks work?
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Source: Cats And Dogs Classifier | Convolutional Neural Network with Python and Tensorflow
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BUS, CAR, TRUCK,

PEDESTRIAN, TWO-WHEELED

First Challenge
Object Detection

CAT, DOG, DUCK 
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Typical approach Results

Object Detection
Usual practice
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Source: YOLO: Real-Time Object Detection - Joseph Redmon 



Object Detection
Custom approach

ResultsCustom approach

Custom

Dataset
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Trajectory
Simple Online Realtime Tracking (SORT) Algorithm
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Previous Frame

Current Frame

Future Frame

Kalman Filter
Predicts where an object is more 

likely to be based on previous 

positions (centroid + velocity 

vector).

car: 1342

car: 1342

Previous Frame

Current Frame

Hungarian Algorithm
Tells if an object in the current 

frame is likely to be the same as 

the one in the previous frame.
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Distance
From pixels in a video to real life distance
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Ground Sampling Distance
(GSD)
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Results
Time to Collision
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Results
Time Headway
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Questions
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Contact
Published by Siemens AG

Carolina Alves

Data Scientist

IT APD DA Analytics Lab

Lisbon Tech Hub

Portugal

Phone +351 910 116 611

E-mail carolina.alves@siemens.com
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