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A comparison: the autonomous car

A comparative example in flat metal production 
(a central Europe installation for Special alloys)

This is today, not yet future perspective

The today perspective:
1) Human far from machines

(human safety & human dedicated to higher level tas ks)

2) Realisation of ultimate quality through APC 
(missing defects on material) 
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What is mature
(e.g. subject to improvement)

• IT infrastructures

• Control platforms

• Databases

• Drives and motors

• Advanced Process  

Control (APC)

• Instrumentation

• Organisation tools

• Etc.

What is a challenge

• Unsupervised learning 

• Human-Machine 

interaction

• Formal verification

• Software auto-generation

• Safety & Situation 

Awareness

• Advanced Robotics
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Example pickling process
Aurora, Cuzzola, Sclauzero ISA/O3NEIDA 2009

Complexity in decision making: 
- many control variables (acid refilling, flow temperature, recirculation 
mass flow, processing speed, etc.)
- very slow dynamics – time constant: 4 days => human cannot observe
=> The human approach is highly conservative

PPI – Monitors how much 

conservative is the current 

situation

1
AuPiC – Selects the most 

proper control action2

PPI => AuPiC:

Why material speed is so 

low now? An action is short 

term, another in long term
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People further away from processes / machines closer
- Reduce costs / Increase safety
- Increase productivity

Conventional organization Future organization

In production sites (human monitors production)
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- High degree of customisation

- High level of competences required for 

commissioning

- Commissioning staff / end user will get 
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solution

Cuzzola, Aurora,  Sclauzero IFAC MMM 2012

“New generation APC” is is subject to 

auto-adjusting 

- Able to face unexpected situations

- Comprehensible / near to human 

approach

-Self-commissioned

Samad, Annaswamy, IEEE CSS 2014
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Complexity in process design:
- process needs a fast evolution
- performance is to be evaluated in advance
- superposition of other constraints (e.g. sensors c haracteristics) 

=> Process design is more and more a synergetic iss ue mechanics/automation

18-20 actuators

Incoming material Target material

The control is more complex => The process design s tarts from:
- computing capability in automation
- mechanical potentialities / quality targets
- new available sensors

All these aspects are “process”
(DIGIMET methodology)
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• Yard Unsupervised Optimization
(reduction operations)
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Use of drones for inspection

• Automatic recognition of unsafe  
situations (eg safety fences statuses)   
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Automatic scrap management
(computer vision / pattern recognition/ 
optimization)

Use of drones for inspection

Formal verification for safety critical
• Reachability analysis (hybrid systems)
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CONTACT US IF YOU SEE ANY OCCASION OF BUSINESSDANIELI AUTOMATION

Danieli Automation
Brazil, China, Egypt, Germany, India, Italy, Japan, Mexico, 

Poland, Romania, Romania , Russia, Thailand, UAE, 

UK, Ukraine, USA, Vietnam

info@dca.it

www.dca.it

Danieli Engineering

Danieli Automation

Danieli Centro Metallics

Danieli Corus Ijmuiden

Danieli Lynxs

Danieli Centro Met

Danieli Davy Distington

Danieli Wean United

Danieli Kohler

Danieli Fröhling

Danieli FATA Hunter

Danieli Morgårdshammar

Danieli Centro Tube

Danieli W+K

Danieli Centro Maskin

Danieli Rotelec

Danieli Breda

Danieli Centro Combustion

Danieli Environment

Danieli Centro Cranes

Danieli Construction

Danieli Service

Turnkey plants and systems engineering

Process control systems

Ore processing & direct reduction plants

Integrated steelmaking plants

Steel recycling plants

Steelmaking plants

Slab casters

Flat product casting, rolling and processing

Wipe equipment for coating

Specialty mills and strip finishing lines

EPC process industry

Long products rolling mill

Tube processing plants

Longitudinal and spiral welded pipe plants

Conditioning, drawing & finishing lines

EMS and induction heating systems

Extrusion and forging plants

Reheating systems

Ecological systems

Cranes for the metals Industry

TKP construction, erection, systems engineering

Technical service and spare parts


