
THERE IS 
ALWAYS A 
MISSION 
EMBEDDED.

HARMONY
HUMAN-ASSISTED REAL-TIME MONITORING 
OF INFRASTRUCTURE AND OBSTACLES  
BY REGULAR RAILWAY TRAINS

AREAS OF USE: Heavy Rail
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OBJECTIVES

Development of an intelligent system for  
more frequent and cost-effective monitoring  
of railway infrastructure.

MAIN RESEARCH ASPECTS:

■ Increasing the safety and reliability 
■ of railway operations
■ Providing high-level support for  
■ railway operators
■ Incorporating human factors 
■ (high user acceptance)
■ Easy retrofittable
■ Opening new perspectives for  
■ future remote operation of machines 
■ and vehicles

USE CASES

Detection of anomalies on tracks,  
trackbeds and switches  
(e.g. cracks, vegetation, objects,...)

Remote Analyst

MISSION EMBEDDED RESEARCH FOCUS

Scanning of rail  
infrastructure  
using different  

sensors

Preparation of sensor data:  
Synchronization,  

pre-processing, fusion  
and reduction to detect  

anomalies using innovative  
AI algorithms

Learning AI 
Continuous  

detection and  
recording  

of various track  
infrastructure  

anomalies

REAL-TIME DATA PROCESSING ON BOARD AI  
BACKEND 

PROCESSING

AI-based data  
aggregation and time  

series analysis  
for optimized  
maintenance  

operation

Human-machine  
interaction 

Transmission  
of relevant data to  
Remote Analyst

Highly accurate  
Geo-tagging of measured  

values based on  
reliable localization  

methods

UI/UX  
FRONTEND 

DESIGN

PROJECT STATUS: Start 2020, First pilot project 2023

In cooperation with: Program “IKT der Zukunft” An initiative of the  
Federal Ministry for Climate Protection, Environment,  
Energy, Mobility, Innovation & Technology (BMK) 


