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Abstract 

In this paper we present MultiCraft, a multimodal 

naturalistic interface tool, that allows Minecraft 

gameplay using voice commands and eye-tracking. The 

tool takes advantage of advancements in natural 

language processing and eye tracking to provide an 

alternative mode of input to the game. It allows the 

player to issue instructions to build structures and 

move around the world. The semantic parser used in 

the tool incorporates features such as synonym 

identification and keyword extraction to allow human-

computer interaction using natural language. Other 

than being targeted to players with fine-motor 

impairment, we have found that the tool can also be a 

useful resource that casual players can integrate into 

their gameplay to automate tasks during building. By 

building this tool we hope that we can help players with 

essential tumors and other fine-motor impairments, 

participate and benefit from the creative and 

collaborative processes that Minecraft provides. This 

work contributes to research in the areas of multimodal 

naturalistic interfaces, disability studies and empowers 

people with disabilities. 
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Introduction 

Since its introduction in 2009, Minecraft has gone on to 

become one of the most successful gaming franchises 

in the world. The game, set in a 3D virtual world, 

allows players to take on tasks such as building, 

destruction, combat and exploration through either 

single player or multiplayer modes. Minecraft has found 

applications inside the classroom due to its ability to 

inspire children to explore STEM related careers [1, 3]. 

The game has been shown to teach and improve 

various skills that are crucial indicators to future 

success in a STEM role [4]. This quality of the game 

has led to Microsoft releasing an educational edition of 

the game. It is therefore important to provide universal 

access to the game. Minecraft gameplay relies heavily 

on the use of a mouse and keyboard as the primary 

modes of input. Users who have fine motor 

impairments thus are at a disadvantage when trying to 

play the game and participate in the collaborative 

activities. We propose a tool that could act as a 

potential solution to making the game more accessible. 

Over the last eight months, we have developed 

MultiCraft which is a Minecraft interface tool that allows 

users to perform various game actions through voice 

and gaze. We have included eye tracking to provide 

spatial data when users are enacting actions that 

require positional data. MultiCraft is implemented to 

provide accessibility through one major way, making 

the keyboard and mouse optional input tools. 

We first describe the gaming interface while 

highlighting the features that make MultiCraft a viable 

approach to achieving gameplay through speech and 

gaze. We then discuss results from the preliminary 

testing and mention out future plans. We conclude with 

a discussion of why we believe this tool makes a 

substantial contribution to bridging accessibility in 

learning through gameplay. 

Related Work 

EyeMine is a project that seeks to make Minecraft 

accessible to people with physical disabilities. The 

project utilizes eye tracking to give players an on-

screen menu with keys that correspond to in game 

actions. MultiCraft improves on EyeMine by using 

natural language for issuing commands instead of eye 

gaze for selection. MultiCraft also improves on EyeMine 

by allowing the generation of Mega Structures. 

Description 

While Minecraft gameplay is composed of numerous 

actions, MultiCraft is aimed at supporting the two most 

fulfilling action groups of the game play: (1) Building, 

creating and destroying and (2) Exploration. We focus 

on these since they are the most crucial for triggering 

and developing STEM interest [2, 4]. The tool is 

comprised of one server and clients with each 

corresponding to a different player. The eye tracking 

module and speech to text engine are client side 

components while the rest are server side components. 

We address these action groups through the integration 

of the following four components: 

Eye Tracking Module 

The eye tracking module is a C#/Python program that 

uses a Tobii 4C Eye Tracker. It provides 2D gaze data 

which is adjusted to 3D coordinates for use in 



 

Minecraft’s 3D virtual world. The gaze data is sent to 

the server when a command is issued. 

Speech to Text Engine 

The speech to text engine is responsible for translating 

voice data into text. A microphone captures voice input 

and translates it to text through whatever service a 

client prefers. The transcript is then sent to the server 

together with the gaze data. Any speech to text service 

can be utilized for this. Nevertheless, MultiCraft 

implementation includes scripts for IBM Watson Speech 

to Text and CMU PocketSphinx. For both, we utilize a 

custom language model to improve word accuracy. 

MultiCraft Bukkit Plugin 

The Java implemented plugin utilizes Bukkit plugin 

development tools to interface with Minecraft. By 

utilizing these tools, game components can be 

manipulated programmatically. 

Natural Language Understanding Engine 

The understanding engine is responsible for utilizing the 

data from the client to create function arguments for 

the functions built into the Bukkit plugin. Specifically, it 

produces a semantic representation of the transcript 

and retrieves corresponding information when 

positional commands are issued, e.g. “build a stone 

wall here”. The parser is built as a module in the Bukkit 

plugin. The understanding engine incorporates some 

unique features such as: 

1. Synonym detection and keyword extraction: 

WordNet is utilized to ensure that synonyms 

are mapped to supported keywords. This 

allows the system to support a larger set of 

command words than those that exists in the 

code implementation. For instance, even 

though ‘build’ is the only command built into 

the plugin, synonyms for ‘build’ also result in a 

building action. Keyword extraction extends on 

name entity recognition and extracts keywords 

from the transcript regardless of their position 

in a sentence. This allows players to have more 

flexibility in how they issue commands. 

2. Caching world states: At set intervals, the 

world state is cached. This allows a player to 

restore the world to a previous state thus 

achieving the result of undoing an action of an 

executed command that does not produce the 

desired result. This is specifically important in 

the destruction of mega structures. 

3. Error detection and user feedback: Error 

detection and feedback provide a player with 

information on why an error has occurred. For 

example, if a build command is issued without 

dimensions, a message is displayed on the 

screen that informs the player that the 

command required dimensions.  

4. Saving and naming of structures: Building in 

Minecraft is often a repetitive process. 

MultiCraft provides a simple way of 

accomplishing repetitive tasks by allowing the 

naming of structures after construction using 

the tool. Once a player builds a structure, they 

can name it (e.g. “home one”), move away to 

a new position and issue the command, 

“duplicate home one here”, and a replica will 

be built. In the future, the system will also 



 

allow sharing of named structures between 

players. 

All these features together help advance building and 

collaboration in Minecraft. 

 

Figure 1: Screen capture of the Minecraft interface after 

construction of a wall structure. 

Results and Future Steps 

Over the summer, testing of the MultiCraft plugin 

prototype was conducted with about 10 Minecraft 

players. The experience of the players varied from 

casual players to experienced players. Through testing, 

the students expressed that the plugin made building 

tasks very easier, especially when making large 

structures. They also mentioned that they with such a 

tool that speeds up building, they can try projects that 

did not seem feasible before. 

The players also expressed that there were some 

challenges faced while using the tool. These include 

inconsistencies in the performance of the speech to text 

component (caused by noisy voice input) as well as 

difficulties in exploration using MultiCraft. Occasionally 

there were server crashes that caused gameplay to 

come to a sudden halt. 

Our future steps are planned to address some of the 

problems that we realized during testing as well as 

improve on our current prototype. This includes 

streamlining the communication between the clients 

and server to avoid crashes, exploring new ways to 

improve on exploration using the tool as well as 

continuing to improve the robustness of the speech to 

text component to improve accuracies. 

Conclusion 

MultiCraft was designed as a multimodal interface for 

Minecraft that would make the game more accessible to 

people with fine motor impairments. Gaze and speech 

based inputs are intended to eliminate the need for 

keyboard and mouse based input. Furthermore, the 

natural language understanding component aims to 

simplify the experience, and accelerate game play 

through the creation of mega structures. Participating 

in Minecraft could allow for student skill development in 

STEM. With further development we hope to test the 

social and educational benefits of the platform, 

especially for people with fine-motor impairments. 
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