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Abstract

PREOP (Providing Robotic Experiences through
Object-based Programming) is a syntax-free program-
ming environment for robots. A new model for the
Lego Mindstorms robot has been constructed that
allows for the Lego Mindstorm to be programmed as a
arm with a gripper. The details of this implementation
are presented.

Overview

PREOP (Providing Robotic Experiences through Object-
based Programming) is a syntax-free programming environ-
ment with a user interface similar to the Alice program-
ming environment. Students can create autonomous robot
controllers for the iRobot Create that wall-follow, avoid ob-
stacles and trace a path. PREOP is primarily used in high
schools and CS0/CS1 courses.

Figure 1: Interest of CS based on class level.

In an effort to expand the PREOP environment to another
robot, a model for the Lego Mindstorms kit has been con-
structed to enable programming in a specific configuration.
Although the programming the Lego Kit can occur in any
configuration, a simplified programming model that utilized
higher-level primitives (”turn” and ”move”) rather than mo-
tor specific commands (”rotate motor 1”) required that we
concentrate on a specific configuration. The approach of us-
ing an arm rather than another mobile robot expanded the
programmable controller options to manipulation.
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Communication between PREOP and the Lego controller
is facilitated by loading leJOS, a JVM. A Java library that
communicates with leJOS is used with PREOP to retrieve
sensor states and command robot movement in real-time and
when a program is running. The movement primitives in-
clude ”swivel”, ”reach” and ”grab” (Figure 2). One chal-
lenge of integrating the Lego Mindstorm based manipulator
is that the continuous gear design negates the usefulness of
the encoder readings to determine current pose. A start pose
is reached by turning to achieve the extreme in one direction
and moving base based on the change in encoder values.

Figure 2: Interest of CS based on class level.

The next step is to design curricular modules around the
manipulator that allow students to autonomously pick up ob-
jects. Ultimately, the Lego Mindstorm manipulator can be
combined with the Create to provide mobile manipulation
capability.
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