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Designing Driver Assistance for Racing Games

Guidelines for creating driver assistance for aiding less experienced players
JENNY ORELL

ULRIKA UDDEBORG

Department of Computer Science and Engineering

Chalmers University of Technology and University of Gothenburg

Abstract

Mechanics and systems for assisting players can be found in many modern video
games. In racing games, examples of assistances are assistance systems for braking
or accelerating, that removes or lessens the need for players to perform these actions.
This thesis investigates what aspects and factors should be considered when design-
ing driver assistance in a racing video game, particularly aimed at less experienced
players.

This project was executed using an iterative design process, which consisted of three
iterations. This resulted in two dilerknt driver assistance prototypes, as well as a
set of guidelines for driver assistance in racing games, based on pre-existing theory
and our findings though playtests and other feedback.

Keywords: video game, racing game, assistance, driver assistance, player experience,
game design.
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Introduction

Video games today are highly complex in regards to gameplay, with many di erent
mechanics and elements for creating immersion through a deep gaming experience.
When playing video games, players have di erent purposes and skill levels. Some
players may only be interested in the story of a game, while others want to master
the game. In order to attract a large audience, games therefore need to consider
players' di erent strengths and goals. Many games do this through the help of dif-
ferent assistance systems and mechanics. One example is more passive assistance
in the form of di culty selection where the players select one out of several prede-
ned di culty levels determining the overall di culty of the game. A more active
assistance system is for example aim assistance [1], where the game instead helps
the player aim during the game in real-time.

In racing games, these assistances can be mechanics such as the previously mentioned
di culty selection, visual assistances that indicates where to drive, or more active
assistances that lessens or removes the need for the player to do some part of the
vehicle handling, such as accelerating or braking. Today, there are some aws with
these systems. Static di culty adjustment is often not adequate for o ering di erent

skill levels as players have di culty accurately assessing their own skill level [2]. The
more active assistance mechanics can instead be too obvious to the player, making
the experience feel arti cial [3] or unfair [1], and o ering little to no challenge for

the player if assisting too much.

In this thesis, we want to further explore the possibilities of driver assistances in
racing video games, particularly what aspects would be bene cial for players with
less experience with racing games.

1.1 Purpose

The purpose of this thesis is to investigate the possible methods for giving players

driver assistance in a racing game. This could have a positive impact on the player

experience, especially regarding players of lower skill levels. This will be done by
developing one or more prototypes in collaboration with the game developer Ghost

Games, who have experience in developing racing games to answer the following
research question:
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"What factors should be considered when implementing driver assistance in a
racing video game to aid players with less experience?"

The player experience of the prototypes will be evaluated and compared with the
non-assisted experience to see what aspects and methods can give an improved
player experience and further player enjoyment. The nal result of the thesis will

be guidelines on what to consider when implementing driver assistance for racing
games, and prototypes demonstrating driver assistances.

1.2 Delimitations

The thesis will not focus on giving the player assistance in an open world environ-

ment. The thesis will instead be limited to a more closed race setting, constrained

to selected race tracks. In the open world, players' desired actions are far more
unpredictable and it is likely that designers want to allow the player large degree of

freedom. The thesis will also not look at multiplayer experiences, only single-player

settings, as that brings up issues of fairness and balancing between players. Addi-
tionally, it will focus on players of age 12 and up, since this seems to be a common
age rating for this type of games.
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Background

This chapter covers previously existing work related to the thesis, such as real-world
driver assistance. The chapter also describe driver assistance mechanics present in
current racing games. The games and game series covered\iaeio Kart 8 Deluxe,

Real Racing 3 the Need for Speedranchise, and theForza franchise.

2.1 Real-life vehicle driver assistance

Today's real-world vehicles come with many features for improving both the driving
experience and the security of the driver. This is done by reducing or fully elimi-
nating errors caused by the driver [4] or by other types of vehicle assistance such
as electronic stability control and anti-lock braking. The latter have the purpose
of avoiding accidents during critical situations, in comparison to the former which
instead help to avoid accidents by continuously providing assistance to the driver

[5].

Another type of driver assistance is autonomous vehicles helping the driver by au-
tomating a subset of or all the vehicle's systems. Autonomous vehicles are commonly
divided into six di erent categories ranging from 0 to 5, depending on their level of
automation where level 0 is no automation and level 5 is full automation. Level 1
and 2 requires the driver to be fully engaged during the whole task, but the vehicle
features partial automation such as partly automated acceleration or steering. For
levels 3, 4, and 5, some or all driver tasks are fully automated, where at level 5
all systems are fully automated making the vehicle self-driving without any human
driver [6].

For drivers of real-life vehicles, Jeon [7] has identi ed that driver personality and
mental state might in uence their behaviour in di erent driving situations. For
example, anxious drivers such as novice drivers risks getting tunnel vision while
focusing on single tasks [7, p. 562], while drivers in a negative mood has an increased
risk of causing accidents [8, 9].
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2.2 Assistance mechanics in racing games

There are several ways that players can be aided during gameplay, taking advantage
of video games' digital medium. Examples of this include visual cues on the screen,
aim assistance, and di culty settings. In multiplayer games, balancing can be used
to assist players and is often used when players of di erent skill levels wishes to
compete with or against each other. For example, balancing can be added by as-
sisting poorly performing players by giving them an advantage and is an important
part when designing a game [10]. When balancing games, the aim is to provide a
satisfying experience to all players despite the skill gap [11].

Some assistance mechanics in real-life vehicles are already present in existing video
games, such as automatic transmission that removes the need to shift gears. Unlike
assisted activities in many other games, such as aim assistance for shooting [1],
assisted activities in racing games are mostly continuous instead of discrete. This
enables small, less noticeable assistances [11].

2.2.1 Mario Kart 8 Deluxe

Mario Kart 8 Deluxe [12] for Nintendo Switch, released in 2017, is the latest game
in the Mario Kart franchise. Mario Kart is a racing video game series published
by Nintendo [13]. The game's races are done on circuit race tracks, with clear
limitations of the edges of the tracks as shown in gure 2.1. Going outside the track
edges, if not limited by physical obstacles directly by the track, leads to poor terrain,

walls or drops, serving as barriers to encourage the player to keep on track.

Figure 2.1: A race in Mario Kart 8 Deluxe on a closed track. Source: Adapted
from [14]

The game frequently makes use of di erent types of player assistance, for example
player power-ups. Typically, the better power-ups are given to players that are

4
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behind in the race and rarely o ered to the players in the lead, balancing player
positions and performance.Mario Kart 8 Deluxe also features two player assists
that directly impacts the player's steering and manoeuvring:Smart Steeringand
Auto Acceleration. Smart Steering helps the player keep to the middle of the race
track and to avoid bumping into walls when not turning enough. Auto Acceleration
allows the player to drive without having to use the acceleration button, albeit slower
than if the player accelerates on their own.

2.2.2 Real Racing 3

Real Racing 3[15] is a free-to-play mobile game developed by Firemonkeys Studios
[16] published by Electronic Arts. For PC and console racing games, the player
usually steers their vehicle with a handheld controller or with mouse and keyboard.
As Real Racing 3is a mobile game, the vehicle is instead steered by tilting the
device left or right as if the player were holding a steering wheel. Unlike most racing
games, the player never have to accelerate. This is probably dueReal Racing 3
being a mobile game with more limited precision and input modes. The game is
shown in gure 2.2.

Figure 2.2: A race in the mobile gameReal Racing 3 Source: Adapted from [15]

The game features three types of driver assistance for the player: steering, braking
and traction control. Steering and braking assistance has three di erent levels of
assistance: high, low, and no assistance at all. The player can choose to have
traction control either on or o . The di erent levels of steering assistance helps the
player keep their car on the track. High steering assistance makes it less likely but
not impossible, to drive o the track, while low assistance also helps, but to a lesser
degree. High braking assistance allows the player to completely ignore braking,
while low brake assistance requires some braking from the player to perform well

5
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