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Remote Towers a Human 
Factors perspective



What we will explore today
What are the human factors issues of Remote Tower
- What is Human Factors
- Remote Towers are what?
- What does research tell us
- What does this mean – theory in practical terms

Another view, is the human factor view of remote tower AFIS(O) 
operations?

The view of the work system that Remote Towers sits i
Question and Answers (well we can hope for some answers!)



What is Human Factors (and ergonomics)?



One View
“Ergonomics is the scientific discipline concerned with the
understanding of interactions among humans and other elements of a
system, and the profession that applies theory, principles, data and
methods to design in order to optimise human well-being and overall
system performance.” International Ergonomics Association

The terms ‘ergonomics’ and ‘human factors’ can be used
interchangeably, although ‘ergonomics’ is often used in relation to the
physical aspects of the environment, such as workstations and control
panels, while ‘human factors’ is often used in relation to wider system in
which people work. On this site we generally use the term that fits most
closely with the research or the industry that we are discussing. IEHF



Another view
. . . is that branch of science which seeks to turn human-
machine antagonism into human-machine synergy. 

Peter Hancock



We live in a complex world…

How do we make sense of it and  achieve our work?



Fitts – 1944
Aircraft landing with Gear Up



Human Factors and Remote Tower Operation



What is a remote tower?

Single Remote Tower
Multiple Remote Towers - 2

Multiple Remote Towers - 1



Is this a remote tower operation?



An exercise – for you
If we wanted to introduce into service a 
remote tower operation that we knew 
the implementation would fail, how 

would we do this?

In groups, in 5 minutes, one suggestion





Basic HF… Information Processing 
models

Source: Wickens, 1998





Not so basic model

Source: Dataworks



Conclusions of the NLR RTO study
RTO has an impact on:
- Workload of the ATCOs – Multiple RTWr operation
- Information Presentation
- “Situational Awareness”
- Usability of the system
- Different scanning patterns and strategies
- Individual differences

- Head out versus head down
- ATCOs used radar display more in conventional tower than in RTwr





What does this mean for AFISOs?



Case Study: paper to glass ‘strip’ transition



Strips…





Durso: Paper strips, following the trail



An exercise – for you
As AFISOs what should designers of 
Remote Tower operations – multiple 

and single need to know from the 
AFISO perspective?

In groups, in 5 minutes, one 
suggestion



More HF considerations





At the airport/airfield
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or airport manager
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The Aircraft Operator

A ’system’ model of a MTWR operation



PTZ MOVES IN THE OWT ALONG THE 
RUNWAY FROM START THRESHOLD TO 

END FOR 2 AIRFIELDS

                HELICOPTER 

Multiple Remote Towers - AFISO - TWO AIRCRAFT FROM BOO TO RØST AND VÆRØY SIMULTANEOUSLY
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Work is not always ‘as prescribed 
or imagined’

Source: Shorrock, 2017



The system view – multiple 
perspectives

+

AFISO Pilot
And how they overlap

Source: Shorrock, 2017





Hollnagel’s ETTO:
Efficiency thoroughness trade off



AFISO HF Issues - 1
• Under current conditions, the central issue for the AFISO is to gather 

and convey information accurately and in time. Single RTWr will be 
the same potentially, but accessed differently

• Under the MRTWRs concept, the same issue is at play, and another 
critical issue emerges potentially: the work is divided between 
multiple locations, requiring the operator to divide his/her attention 
across locations depending on the demands and priorities of the 
situation at hand 



AFISO HF Issues - 2

• Local knowledge supports the timely gathering of information,
potentially through involving other airport operators through
established informal collaboration networks (e.g., knowledge of who
to ask in emergency for a specific piece of information).

• Will work under the MRWTRs concept need to provide similar means
for operators to deal with unusual situations, for which solely on
information provided through sensor feeds might be insufficient.



AFISO Issues - 3

• Will the monitoring of watch-keeping  tasks become a lower priority 
when issues occur at a different airport due to split responsibilities 
between locations. 

• The risk here is that the situation quickly degrades due to the latency 
at providing information to other locations when watch-keeping 
cannot be conducted as usual. 

• And does it influence others work, e.g. pilots?



AFISO HF Issues -4

• Multiple Remote Tower AFISO operations, how many towers can be 
operated simultaneously?  

• If  effective AFIS involves providing up-to-date and accurate 
information to aircraft to allow pilots to assess the feasibility of a 
landing procedure, Timeliness and accuracy of information are critical 
dimensions here, as the failure to provide such quality of information 
might lead to catastrophic outcomes.

• Pilots may need to find appropriate workarounds, or simply find 
alternative solutions – and ETTO begetting and ETTO?



AFISO HF Issues - 5
• How will a multiple AFIS remote tower centre be organised and 

managed 

• Operational decision making is different or new. 

• There are new dependencies introduced that can potentially bring 
operational benefits.

• More resilient operation is possible

• Will the work of the AFISO remain the same?

• Will the operating concept and philosophy of AFIS remain the same 
or is there potential for radical change for the better?



Conclusions



Conclusions
• Human factors can provide insight into AFIS provision into the design 

of Remote Tower operations 

• … and different questions to ask

• The design of Remote Tower for AFIS provision needs to be informed 
by the nature of the actual work as done

• HF measurement of AFIS Remote Tower Operations is infomed by 
operational measures



Time for Questions




