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Abstract. The paper presents a Prolog API for controlling the LEGO
Mindstorms NXT robot platform. It uses a multilayer architecture, com-
posed of a behavioral, sensomotoric, and connection layer. The platform
can be used as a generic solution for programming the NXT in Prolog.

1 Introduction to Mindstorms NXT Programming

Building intelligent robots [1] has always been one of the most important areas of
research in Arti�cial Intelligence [2]. These days the �eld became more accessible
to non-experts, thanks to number of ready robotics solutions. LEGOMindstorms
NXT is a universal robotics platform, that o�ers advanced robot construction
possibilities, as well as programming solutions [3].

When it comes to Mindstorms NXT programming, LEGO o�ers a visual
programming environment, that allows for algorithm synthesis using simple
�owchart-like visual language. Thanks to the openness of the platform num-
ber of open programming solutions emerged, for languages such as C and C++,
Java, etc. The examples include LeJOS/iCommand (lejos.sourceforge.net),
and NQC (bricxcc.sourceforge.net/nqc). Some early attempts for providing
a Prolog-based solution are within the LegoLog Project (www.cs.toronto.edu/
cogrobo/Legolog). Unfortunately the project did not o�er a general API, and
supported only the older Mindstorms RCX version.

While numerous programming solutions exist, they fail to provide a clean
high-level declarative programming solution for NXT. Programming robots, es-
pecially mobile ones, is a complex task, involving some typical AI problems, such
as knowledge representation and processing, planning, etc.

The paper presents research developed within the HeKatE project (hekate.
ia.agh.edu.pl) aimed at providing a high-level rule-based programming solu-
tion for Mindstorms NXT, based on Prolog API for the NXT platform.

2 Prolog NXT API Prototype

Basing on the review of existing solutions, the requirements of a new Prolog API
for NXT has been formulated: support for all functions of the standard NXT
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components, crossplatform solution, for both Windows and GNU/Linux envi-
ronments, reuse some of the available solutions, and provide compatibility where
possible, ultimately integrate with the logical XTT layer [4]. The prototype Pro-
log library provides the following features: it is executed on a PC controlling an
NXT robot, the control is performed with the use of the Bluetooth/USB, the
low-level communication is provided by some well-tested existing communica-
tions modules, at the functional level the API is coherent with other available
solutions. The following three layer API architecture has been designed.

The behavioral layer exposes to the programmer some high level functions
and services. It provides abstract robot control functions, such as go, or turn.
Ultimately a full navigation support for di�erent robots is to be provided.

The sensomotoric layer controls the components of the Mindstorms NXT
set motors, all the sensors, as well as Brick functions. This layer can be used to
directly read the sensors, as well as program the motors. This is a layer, that
can be used by a programmer to enhance high-level behavioral functions.

The goal of the communication layer is to execute the actions of the sensomo-
toric layer and communicate with the NXT Brick. Currently in this layer several
modules are present, providing di�erent means of communication: a pure Prolog
module, using a serial port communication, and the NXT protocol commands,
a hybrid solution based on the Java-based iCommand library, a hybrid socket-
based solution, using the NXT++ library, that communicates with the robot.
All of these actually wrap the Mindstorms NXT Communication Protocol [5].

Currently a prototype implementation of the API is available. The imple-
mentation for the SWI-Prolog environment (www.swi-prolog.org) has been
provided by Masters students: Piotr Hoªownia, with help of Paweª Gutowski,
and Marcin Zioªkowski. For the full information see https://ai.ia.agh.edu.

pl/wiki/mindstorms:nxt_prolog_api. The API has been successfully tested
on number of simple control algorithms.

3 Future Work

An ultimate goal is to to provide an integration layer with the visual design with
the XTT knowledge representation. This would provide a complete open robot
design environment based on the rule-based programming, based on the XTT
interpreter built with Prolog.
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