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Introduction

Advances in technology mean that it is now possible for people to work safely and collaboratively with large high-payload 

industrial robots, on shared tasks in shared spaces, whereas previously these robots had to be physically segregated by 

fencing. This means we now face an impending growth of human-robot collaboration (HRC) in manufacturing which will 

inevitably place new demands on workers. Working with a large robot, previously deemed too dangerous for close proximity, 

is likely to invoke new cognitive / behavioural reactions which may affect system performance. However, current 

manufacturing system design techniques do not address human cognitive / behavioural reactions. Computer aided design 

(CAD) modelling tools that are commonly used for manufacturing systems design offer limited Digital human modelling 

(DHM) capabilities which consist of some physical analysis but no psychological inputs. In this feasibility project, Cranfield 

University and the AMRC are being supported by Airbus to see if these design capabilities can be improved with better 

representation of the human operator.

and Airbus 
Aim

The aim of the ICHORD project is to test if it is 

now possible to integrate a human cognitive / 

behavioural interaction rule into CAD DHM 

software to improve predictive capability.  

Objectives

1. Establish a human cognitive / behavioural 

rule for HRC;

2. Define a current manual industrial use case 

suitable for HRC; 

3. Redesign the use case in CAD to create a 

new HRC model that integrates the rule;

4. Create use case demonstrator(s) to test the 

predictive accuracy of the CAD model.

Method

The aim will be addressed by addressing each of the objectives in a sequential approach:

1. In experimental trials, human-robot interactions will be measured to identify a simple relationship between two variables, 

e.g. robot speed and human trust. This will be the new cognitive / behavioural rule. 

2. In a real manufacturing facility, manual processes will be reviewed to identify an assembly task that is suitable for 

redesign into a HRC system, and a task analysis will be conducted to define all of the procedural steps. This will be the 

use case.

3. In CAD simulations, the real manual assembly process will be digitally remodelled into a new HRC system by allocating 

the most suitable procedural steps to the robot and integrating the new rule to predict human outcomes / performance. 

This will be the new HRC model. 

4. In further experimental trials, demonstrators of the new HRC model will be constructed and human-robot interactions will 

be re-measured. Comparing these measurements to those of the first trials will enable us to evaluate whether the rule 

has been accurately transferred via the model and, therefore, whether its integration into DHM has been effective. 
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Novelty

This is the first known attempt at integrating 

cognitive / behavioural data in CAD / DHM. If 

successful, this broader representation of human 

data will not only improve predictive capability in 

the design of HRC systems but for the design of 

any human-centred activity, across contexts.


