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In this paper, we present a first step implementation of a virtual coach with nonverbal communication 

interactions. The goals are to improve immersion, guidance and user acceptance of serious games that 

require motivation and feedback communication.

CONTEXT
The first scope of the virtual coach is a project intending to prevent musculoskeletal-disorders in the 

automobile and watchmaking industry. Today MSD stats refer to losses of billion of euros in France 

only [6]. Musculoskeletal disorders have multiple sources such as workplace configuration, noise, stress 

and mood. Here, our focus was solely on posture and movements. An interactive VR game pushes 

the user to repeat his natural work actions and analyses them by using a Kinect and a Leap Motion; 

it gives then feedback about his in-game movements and suggests better ones. In this context, the 

virtual coach comes into play when the game has to interact with the user. It will act as a motivation 

and will communicate its results to the user.

THE COACH
The coach must act as closely as possible to a real-life coach and have a motivational presence in the 

user’s experience. Therefore it must have human-like reactions and emotions. The virtual coach can 

be divided into various modules.

VALENCE, AROUSAL, DOMINANCE MODULE
The first module is directly linked to the non-verbal side of the coach. Valence, arousal and dominance 

are vectors to classify emotions in a 3-dimensional space [2]. The coach implements a system to alter 

its expression based on those variables and will show the user facial expressions according to the user’s 

results. This module is the first step that immerses the player in the game and creates an emotional 

connection with him.

INTERACTION MODULE
The second coach-integrated module consists of a system that directly receives input from the user. 

This module can potentially be used with voice recognition, mouse click and virtual reality input. This 

piece goal is to enable the user communicate directly with the coach by allowing a bidirectional dia-

logue. Just like a real-life coach, the virtual coach must listen to the user.

DIALOGUE MODULE
The third module is a dialogue system that will have to work in collaboration with all the coach aspects. 

Whether text-based, speech-based or both, this is the core of clear communication between the user 

and the virtual coach. First, the dialogue system has to work in partnership with the VAD (valence, 

arousal, dominance) module and ensure coherence with the coach’s displayed emotions. 

FLEXIBILITY
The coach component should be as flexible as possible to facilitate its integration in different serious 

game projects. The pre-requisites are the following: 
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 › Be adaptable to different kinds of projects such as virtual reality projects, 
augmented reality projects, mobile projects or desktop games;

 › Be capable of handling a wide range of avatar displays and their specific animations;

 › Handle various dialogue trees and configuration files that help define the interaction between each module;

 › Be able to map itself and interact with different game scenes, whether 2D or 3D.

CONCLUSION
The virtual coach is an advanced component of serious games: it is being developed and has challenges 
to ensure its flexibility. Each module is crucial for a good coaching experience, and the final project 
goals want to improve user comprehension and regular use of the games where it is implemented. 
Today’s serious games face the need to connect to older and inexperienced audiences. This coach is 
a key to ease their connection to newest technologies and game-like software that might often be 
seen as not serious and might repulse users. Our coach will have to run through numerous user tests 
before reaching its desired state, but we have high hopes that he will help convert people to the world 
of serious games and improve the user experience.
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