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SMART LOGISTICS – PART OF INDUSTRY 4.0 
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LOGISTICS 4.0 FOR LIFT TRUCK INDUSTRY 

Source: KION Group AG - 2015 



#IoTBuild 

Condition based, predictive maintenance  
Remotely view and manage equipment servicing 

Condition based, predictive maintenance  
Remotely view and manage equipment servicing 

Asset tracking 
Linked to overall fleet management, allows the tracking of all goods and physical items 

allocated to fleet operations   

Operational Fleet Monitoring and Management 
Real-time equipment tracking, KPI management per truck, fleet and location 

Equipment dispatching 
Assigning equipment to customers 

Technician scheduling  
Location, skill requirement, shift of work based crew scheduling  

Security and safety  
Equipment and driver security during operation or while stopped, recovery of stolen vehicles 

TECHNOLOGY ENABLED FLEET MANAGEMENT  



#IoTBuild 



#IoTBuild 

TYPES OF MAINTENANCE 

  

Correctieve 
Maintenance 

 
Performed to identify, 
isolate, and rectify a 

fault so that the failed 
equipment, machine, or 
system can be restored 

to an operational 
condition 

Preventive 
Maintenance 

 
Schedule of planned 
maintenance actions 

aimed at the prevention 
of breakdowns and 

failures. Preserve and 
enhance equipment 

reliability 

Predictive 
Maintenance 

 
Techniques that help 

determine the condition 
of in-service equipment 
in order to predict when 
maintenance should be 
performed. Minimize 
disruption of normal 

operations, while 
allowing right time 

repairs. 
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CONDITION MONITORING 

Temperature Vibration Sight 

Cracked  

Housing 

Seal Problem 

Leaking 

Lubrication 

Loose Bolts 

Loose Bearing 

Housing 
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PREDICTIVE MAINTENANCE 
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BUSINESS OPPORTUNITY  
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TECHNOLOGIES DRIVING INDUSTRY 4.0  
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SMART PRODUCTS 

Physical Components 
Mechanical and 

Electrical Parts 

Smart Components 
Sensors, chips, storage, software, 

embedded operating system… 

Connectivity Components 
Ports, antennae, protocols, 

wired or wireless connections   

STILL CUBEXX 
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CYBER-PHYSICAL WORLD 

MERGING THE REAL AND VIRTUAL WORLDS 
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DIGITAL TWINS 

SENSORS DATA  ANALYTICS 

VIRTUAL MODEL FOR PHYSICAL PRODUCTS 
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DESIGN – BUILD - OPERATE 

Design 

3D CAD twin  

Simulate  

First born digital twin 

Monitor 

Physical asset twin  
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GENERATING VALUE FROM DATA 

Physical Asset Digital Twin 

Real-time data 

Ecosystems 
Collaborative product development 

Asset performance  
Analytics-based  performance optimization 

New digital business model 
Based on the data produced by the Twin 
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IMMERSION INTO THE VIRTUAL WORLD 
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SERVITIZATION 
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EQUIPMENT-AS-A-SERVICE 

Pay-per-usage 

Reducing downtime 

Extending asset life 

Lifting capacity as a service Measuring the residual value 

Detecting and avoiding overloading 

MOVING FROM PRODUCT TO SERVICE 
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CONNECTED EQUIPMENT ECOSYSTEM 
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SMART LIFT TRUCKS 
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CONNECTED TVH EQUIPMENT 

Service 

Engineer 

More than 15000 connected machines 
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EDGE GATEWAYS FOR PdM 
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REAL-TIME ANALYTICS AT THE EDGE  
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MOVING TOWARDS ADVANCED ANALYTICS 
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DISTRIBUTED ANALYTICS 

Data 

Actions 

Analyse the data in the RIGHT place 

Data Sources Analytics 

Data 

Actions 

Edge Node 
Central Cloud  

Node 

Analytics 

Data 

Actions 

Data 

Actions 

EQUIPMENT CLOUD 

Analytics 

Fog Node 

LAN 
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ML ENABLED PREDICTIVE ANALYTICS 

• Event Tracking & Filtering 

• Event Correlation 

• Event Aggregations …  

• Root Cause Analysis 

• Sensor value distribution analysis 

• Linear regression  …  

Raw Data  

Collection 

Edge Data 

Filtering 

Real-Time Data 

Analysis 

Exploratory 

Data Analysis 

Predictive 

Modelling 

Integrate into 

Operations 

Iterate 

Signal Analysis 

Event Analysis 

PREDICTIVE 

ENGINE 
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MAJOR BENEFITS FOR TVH 
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MY FINAL POINTS… 

The Internet of Things is about the transformation 

of  physicals object into a digital data products. 

It is radically changing the way businesses 

operate and people interact with the physical 

world.   

The benefits of Predictive Maintenance are 

significant. Its implementation requires more than 

just  technological choices. It has impact on the 

organizational structure and culture.  

New digital business models require ecosystems 

of people, businesses and technologies that must 

scale beyond the enterprise 



www.tvh.com         kalman.tiboldi@tvh.com 

Thank You 


