
HAVOC Heavy Automated Vehicle Operator Center - Requirements and HMI design

Remote driving
Enables the remote operator to 

”drive” the vehicle in an emergency
(e.g., at roadworks, or when the 

vehicle is stuck in a complex
situation).

Remote assistance
Enables the remote operator to 

help the vehicle understand and 
handle a given situation, as well
as command how to proceed.

Remote assessment
Enables the remote operator 

to plan trips by feeding
destination goals to the 

vehicle.

Three levels of application within remote operation
The complex topic of Remote ControlAn operator’s relationship to the controlled vehicle

Background

The expected results of this project include: a) HMI requirements for a 
remote operation center(what should the operator do, what should the 
HAV do, how they interact and cooperate), b) an understanding of 
differences and similarities in the HMI requirements for different applications, 
c) further development of existing remote operation center ICE (developed 
in a former national Swedish FFI project) in terms of novel HMI-concepts, 
and d) knowledge on how many HAVs can be remotely operated by an 
operator. 
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Aim Research questions Assumptions

The aim of the HAVOC 
project is to compare and 
contrast different needs and 
requirements posed on the 
human operator and HAV in 
the following remote 
operation applications: 
remote assessment, remote 
assistance and remote 
driving.

1. What requirements are posed on 
humans and HAVs for different remote 
operating applications: assessment, 
assistance, and remote driving? 

2. What is required from a human 
factors perspective to scale up the 
number of vehicles a human operator 
can remotely operate (1:X ratio)? 

3. How should a remote operation 
center be designed to allow the 
operator to swap between different 
remote operating applications 
(remote assessment, remote 
assistance, remote driving)?

Both human remote operators and 
HAV have their own intelligence and 
capability to act. 

HAV will be able to solve majority of 
issues on their own, but in some 
difficult situations they will need 
support from remote human 
operators. 

That is, human remote operators 
and automated vehicles will need to 

"combine" their intelligence and 
capabilities to resolve difficult 
situations. 

Different remote operation strategies 
will be needed depending on the 
operational design domain (ODD) 
and the application type: a) remote 
assessment, b) remote assistance 
and c) remote driving.
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Relevant Questions

 Operational Domain: How should ODD:s be defined for remote operation?

 Organisation: How should remote operator work be 

organised across a fleet of vehicles?

 Operator: What are the roles of a remote operator?

 HMI: How should information be presented 

for efficient supervisory control?

 Tasks: How many vehicles can 

an operator supervise?

 Control: How should shifts between control modes be designed?

HAVOC only studies a sub-set of these topics


