
 

 

The ESPRC-funded Network Plus Connected Everything: Industrial Systems in the Digital Age aims to identify the 

key challenges we face as digital technologies transform our industrial systems. 

 

 

 
 

 

 

  
 

 

 

 

What does the project demonstrate? 
 
The project is exploring the use of human speech to communicate with robots and information systems in a factory 

setting.  It will demonstrate the potential for further research in this area.   

 

Will factory workers soon talk with robots? 
 

Robots have great potential to assist with manufacturing tasks in factories throughout the UK.  There is much interest 

in how and when humans can work together with robots to deliver a performance which is better than either one 

working alone.  This is known as human-robot co-working.  Another emerging technology is intelligent decision 

support; here, factory workers’ decision-making is supported by information-rich systems.  In both technologies, 

communication between humans and machines/systems is central.  Speech Dialogue Systems (SDS) have 

developed over the last 20 years for various applications (e.g. for booking a flight), but not for a factory setting.   

 

There are obvious benefits of using speech to communicate with machines and systems in factories: 
 

•   It is ‘hands-free’ and ‘eyes-free’, thus allowing the user to carry on with physical tasks. 

• It is natural for the worker, requiring minimal training. 

• It is highly flexible, allowing the worker to communicate with the machine/system about a variety of issues 

quickly and in more or less detail. 

 

Could developing this technology allow work to be carried out more effectively, whilst also gaining a positive 

response from the workforce?  First, there are challenges to overcome:  
 

• Providing current ‘Spoken Dialogue Systems’ with appropriate manufacturing tasks is hard.  

• Factories often have significant background noise.  

• Colloquialisms and technical jargon are often used by workers.
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The ESPRC-funded Network Plus Connected Everything: Industrial Systems in the Digital Age aims to identify the 

key challenges we face as digital technologies transform our industrial systems. 

Maintenance Repair and Overhaul 
 

Maintenance Repair and Overhaul (MRO) is an activity common to industries such as aerospace, automotive and 

civil engineering. It could be transformed through the use of spoken language interfaces.  It is easy to envisage MRO 

scenarios in which spoken language interfaces facilitate collaborative working between humans and robots and/or 

intelligent systems. Two examples are given below.  During engine repair a robotic arm could position heavy parts in 

response to spoken instructions from an engineer.  In another scenario, a virtual assistant provides, via a headset, 

details of technical information and guidance to an engineer. 

 

 

 
 
 
 
 
 

 
 

 

 

 
 

 

 
In this project, investigators are visiting factories to identify tasks that could benefit from using human speech to 

communicate with machines/systems.  Following discussions with partners, employers and workers, a number of 

tasks will be selected to develop into typical cases.   
 

Mock-ups of the selected tasks will be designed and used to gather examples of the 

conversations that might occur between a human and robot/system in such situations.  

Two participants will work together on a simple task; one participant playing the role of a 

future intelligent system/robot, the other playing the role of a worker.  This image shows 

a lab-based experiment to capture human-robot co-working conversations on  

a maintenance task for a model engine. The adequacy of Automatic Speech 

Recognition systems for factory environments will also be assessed.   
 

The project is the first to assess the potential for Spoken Dialogue Systems to be integrated into 

human-robot co-working and intelligent decision support in real manufacturing settings. 
 

Wider applications 
 

Spoken Dialogue Systems for human-robot co-working may also be of use in environments other than a factory 

setting, such as professional and domestic ones. 
 

What next? 
 

Further development of robots that respond flexibly, robustly and efficiently to the needs of workers and citizens. 

1. Aircraft maintenance, repair and overhaul   2. Decision support in engine inspection 
 
Engineer          Robot         Engineer                  Virtual Assistant 

                                                                         
 
 
                                                                                            

Can you position 
the engine so I 
can access the 

low pressure fuel 
filter element? 

OK, 
moving 
engine! 

Thanks, stop there! And 
rotate from the top 

backwards. Stop there, 
that’s perfect! 

OK 

So,piston 
number 1 is 

top dead 
centre 

compression.  

You can now measure 
the clearance values 

using the feeler gauge 

Ok, I've got the 
gauge … what are 

the clearance 
specifications for 
the intake valve? 

Clearance specifications 
for intake valve are  0.15 
plus or minus 0.02 mm 


